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At the HEART of your Orthoptic Practice 


The Versatile AO Troposcope 


The AO Troposcope forms the basis of 
instrumentation in modern orthoptic 
practice. This one instrument permits 
accurate objective and subjective diag- 
nosis of most binocular dysfunctions to- 
gether with their anomalous sensory mani- 
festations. The only major amblyoscope 
designed and manufactured in the United 
States, it now has been modified to in- 
crease the convergence prismatic range at 
lower interpulliary convergence distances. 
For instance, at 42 mm PD, the total con- 
vergence for both eyes has been increased 
from 36 to 60. 


It allows accurate measurement of lateral, 
vertical and cyclo deviations and tests for 
the presence or absence of anomalous 
correspondence. Oscillating mirrors and 
brilliant illumination make the Tropo- 
scope indispensable in promoting 
simultaneous binocular vision and the 
establishment of fusion. 


Low vertical construction permits posi- 
tioning small children comfortably to the 
viewing system facilitating concentration 
during treatment. The technician operates 
the instrument from one sitting position 
with all controls conveniently located. 
Durable light-weight materials guarantee 
years of service. New Troposcope Slide 
Set included. An excellent basic group 
consisting of 10 pairs of proven, selected 
slides. Ask your AO Representative or 
Supplier about the AO Troposcope. 
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Symposium: 


Office Orthoptics by the Ophthalmologist 


INTRODUCTION AND CASE SELECTION 


Wess P. CHAMBERLAIN, M.D. 


CLEVELAND, OHIO 


In this symposium on “Office Or- 
thoptics by the Ophthalmologist” we 
will consider what can be accom- 
plished by the ophthalmologist who 
does not enjoy the luxury of a good 
orthoptist. It is apparent that the 
great majority of ophthalmologists in 
this country do not have available the 
services of an orthoptic technician. 


Two problems challenge those of 
us who are concerned about the fu- 
ture of orthoptics. The first relates 
to the number of certified orthoptic 
technicians. In contrast to the rather 
rapid increase in the number of oph- 
thalmologists who are being trained 
each year, the group receiving or- 
thoptic certification remains relative- 
ly small. Unless more qualified 
young women are encouraged to en- 
ter the field of orthoptics, opportuni- 
ties for an ophthalmologist to obtain 
the services of a technician will cer- 
tainly diminish. 


I am approached rather frequent- 
ly by ophthalmologists who want to 
know if it is possible to get an or- 


thoptist. This problem is not simple. 
A possible solution concerns each oph- 
thalmologist whether or not he needs 
a technician at the moment. If he will 
personally sponsor well qualified girls 
from his area each year to study or- 
thoptics, an ample supply of well 
trained, competent orthoptists will 


Department of Surgery, Ophthalmology Service, West- 
ern Reserve University, School of Medicine, Cleveland. 
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eventually be available to us _ all. 
In the meantime, this symposium is 
designed to help ophthalmologists 
bridge the gap. 


The second problem, which is 
quite closely related, is the continu- 
ing need for publicity as to what con- 
stitutes proper orthoptics and what 
are the functions of the orthoptic 
technician. Many ophthalmologists 
still do not understand what is meant 
by orthoptics in the larger sense. In 
some areas orthoptics is still consider- 
ed an attempt to straighten eyes by 
exercises alone. There are also pseudo- 
orthoptists who treat without quali- 
fication all types of neuromuscular 
defects with exercises. While most 
ophthalmologists readily recognize the 
fallacy of such ill-conceived orthoptics, 
they are not informed on the merits 
of good orthoptics. 


In the broader sense, orthoptics in- 
cludes all of the procedures and tech- 
niques involved in diagnosing and 
treating neuromuscular defects. An 
orthoptic technician is one with spe- 
cial training in the testing, evaluation 
and nonsurgical treatment of these 
defects. But whether an ophthal- 
mologist has an orthoptist associated 
with him or whether he does all of 
his own work in ocular motility, or- 
thaptics remains a field within oph- 
thalmology and should not be consid- 
ered as something set apart. 

Any ophthalmologist, therefore, who 
is considering giving some basic 
orthoptic treatment, should realize 
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that this is merely going one step 
further in the management of neuro- 
muscular anomalies, and does not 
mean that he must branch out into an 


entirely new field. Of course, a 
proper ophthalmologic work-up of 
motility problems im a_ systematic 


manner is required, but such an eval- 
uation need not be unduly complex 
or time consuming. The satisfaction 
to the ophthalmologist and the bene- 
fits to the patient make such an ap- 
proach well worth the effort. 


For various reasons, most ocular 
motility patients are now treated by 
ophthalmologists who do not have 
available the services of an orthoptic 
technician. Very few ophthalmolo- 
gists would want to attempt a com- 
plete orthoptic routine without the 
help of a technician. However, cer- 
tain phases of orthoptic practice can 
be utilized by the ophthalmologist to 
reach a proper diagnosis and carry 
through an effective treatment; a 
larger number of ophthalmologists 
should become conversant with the 
basic principles of orthoptic diagnosis 
and treatment. 

In practicing without a technician, 
the ophthalmologist has a_ limited 
amount of time that he may devote 
to orthoptics, but before considering 
any orthoptic treatment he must first 
become expert in the fundamentals 
of diagnosis. As Miss MacLean will 
tell you, effective treatment must be 
based on the firm foundation of a 
proper diagnostic evaluation. Once 
this has been established, the oph- 
thalmologist may pursue therapeutic 
orthoptics with the assurance that his 
efforts are directed in the right chan- 
nels. 


Even when an orthoptist works di- 
rectly with an ophthalmologist, the 
ophthalmologist should be thoroughly 
competent in diagnostic orthoptics 
and at least conversant with the prin- 
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ciples of therapy in orthoptics. An 
ophthalmologist should not lean too 
heavily on an orthoptic technician 
for basic information or advice. On 
the other hand, no ophthalmologist 
has the time or training to be expert 
in all the detail of orthoptic treat- 
ment. He may well seek the orthop- 
tist’s opinion in specific problems of 
diagnosis, and he will logically wish 
to know whether she believes a pro- 
jected course of therapy will be ef- 
fective in her hands. For me, the en- 
thusiastic cooperation of orthop- 
tist working in my office has been a 
stimulating and valuable experience. 


There is a rather widespread im- 
pression that the major amblyoscope 
is an instrument that only the or- 
thoptist may operate. While it is 
true that the orthoptic technician 
must be an expert on the troposcope 
or synoptophore, I feel that more em- 
phasis should be placed on the use of 
this instrument by the ophthalmolo- 
gist. In too few residencies are the 
ophthalmologists expected to become 
proficient in its use. After having 
worked several years without an or- 
thoptist, I believe that the major am- 
blyoscope is an instrument of basic 
importance to the ophthalmologist in 
ocular motility. Every serious stu- 
dent of ocular motility should pur- 
chase his own instrument and _ be- 
come expert in its use, even if he em- 
ploys it only for diagnosis. 


As Miss MacLean will point out, 
there are methods of determining 
retinal correspondence other than 
those using the major amblyoscope 
but to me this vital differentiation be- 
tween anomalous retinal correspond- 
ence and normal retinal correspond- 
ence is not always easy to establish. 
It is most reassuring to be able to 
check the objective and _ subjective 
measurements on the major amblyo- 
scope. Perhaps the most common 
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mistake made by pseudo-orthoptists 
is this failure to recognize anoma- 
lous retinal correspondence. When 
a patient with anomalous retinal cor- 
respondence is allowed to set an in- 
strument at his subjective angle, ex- 
ercises are given that serve only to 
fortify this anomalous relationship. 
Unless an ophthalmologist will take 
the trouble to be certain that fusion 
training is always given at the objec- 
tive angle, he had better restrict his 
orthoptic training to patients with 
heterophoria. 


SELECTION OF CASES FOR ORTHOPTICS 

The selection of cases is particular- 
ly important for the ophthalmalogist 
who must do his own orthoptics. He 
should concentrate on those patients 
who will derive the most benefit; he 
should not waste time on individuals 
who either do not need exercises or 
cannot be expected to respond to 
them. There are some general fac- 
tors affecting case selection which are 
worthy of attention. 


One of the essentials of successful 
orthoptic training lies in the coopera- 
tion of the patient. Nothing is to be 
gained in trying to help individuals 
who either cannot or will not try 
to cooperate. This failure may be 
due to age or immaturity or nervous 
temperament. One rapidly learns 
to size up a patient’s potentialities as 
a candidate for exercises. 


There is no hard and fast rule as 
to the age at which a child may first 
benefit from orthoptic training. Some 
youngsters are able to maintain at- 
tention and follow instructions even 
before their fourth birthday. If ex- 
ercises are to be given, they should 
be undertaken as early as_ possible 
while the child is still in the “plastic 
state” and before improper binocular 
reflexes have become firmly estab- 
lished. Most children become fixed in 
their binocular pattern at around 7 
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years, so the optimum period for or- 
thoptic training in children lies in 
this short interval between 4 and 7 
years. The child must be old enough 
to cooperate and yet young enough 
to be pliable. 


The direction of the deviation has 
bearing on the likelihood of im- 
provement with exercises. Horizon- 
tal deviations may be amenable to or- 
thoptics but vertical and_ torsional 
anomalies are less often helped. Exo- 
phoria and exotropia usually respond 
more readily than nonaccommodative 
esophoria or esotropia. The _treat- 
ment of accommodative squint, how- 
ever, may be most rewarding. 


Comitant deviations are more likely 
to benefit from exercises than non- 
comitant anomalies. True paralytic 
lesions of the extraocular muscles 
should not be treated with orthoptics. 


Gross inequalities of vision in the 
two eyes are a serious obstacle to fu- 
sion, whether this is due to ambyl- 
opia which has not responded to 
treatment, or to an organic defect. 
Such patients are poor prospects for 
improvement with orthoptic training 
and therefore should not be treated 
by one who has limited time or fa- 


cilities. 


The proper and adequate treat- 
ment of amblyopia is indeed one of 
the major responsibilities of any oph- 
thalmologist, whatever may be his 
concern with orthoptics. casual 
approach to this problem of impaired 
vision in the preschool child is to be 
deplored. When the child has a 
central fixation, a vigorous attempt 
should be made to correct the ambly- 
opia with complete and constant oc- 
clusion. Perhaps with the work that 
is now being carried forward in ple- 
optics, we may soon be in a position 
to offer more to the child with eccen- 
tric fixation. I am delighted that 
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Miss Fowler is going to emphasize 
the management of amblyopia. 


The ophthalmologist, like the or- 
thoptist, may want to employ certain 
home exercises to supplement what 
he is able to accomplish in his office. 
This is certainly desirable, but such 
exercises should be carefully chosen 
for specific cases. Some well inten- 
tioned practitioners feel they ‘ought 
to be doing something about orthop- 
tics” and recommend such _instru- 
ments as the hand stereoscope or the 
orthofusor without adequate instruc- 
tion in their use. Such indiscriminate 
use of these binocular exercises may 
satisfy the ophthalmologist’s urge to 
do something but it is likely to be in- 
effectual and discouraging to the pa- 
tient. Most ophthalmologists work- 
ing by themselves may do well to re- 
strict the use of these instruments to 
patients with heterophoria so far as 
home exercises are concerned. 


I shall now consider briefly some 
of the indications for orthoptics in the 
following categories: (1) the heter- 
ophorias, (2) the phoria-tropias, and 
(3) comitant manifest strabismus. 


The heterophorias are the proper 
starting point for any student of or- 
thoptics. Here the fusion mechanism 
is intact and the complicating factors 
of amblyopia, suppression and anom- 
alous retinal correspondence are ab- 
sent. Once fusion has been demon- 
strated, as Miss MacLean will point 
out, and the type of the deviation 
established, a logical treatment may 
be outlined. The convergence insuffi- 
ciencies respond particularly well to 
orthoptic training, and home exercises 
may be most helpful. 

The phoria-tropias are also good 
subjects for orthoptic training. How- 
ever, since they are manifest squints 
part of the time and readily suppress 
as the eye deviates, they require more 
careful supervision. Divergence excess 
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with fusion for near and exotropia 
with suppression for distance are good 
candidates for training in conscious 
diplopia combined with recession exer- 
cises, etc. This also includes ac- 
commodative convergent strabismus, 
which may readily fuse for distance 
only to break into a manifest esotropia 
with suppression at close range. Miss 
Fowler will describe the management 
of these cases. 


When treating patients with con- 
stant tropias the ophthalmologist doing 
his own orthoptics is likely to need 
the most guidance. This is particularly 
true in treatment of monocular con- 
vergent squints, which are prone to 
develop the triad of suppression, am- 
blyopia and anomalous retinal corres- 
pondence. For less deeply seated an- 
omalous retinal correspondence en- 
countered in patients with exotropia, 
orthoptic treatment before surgical 
treatment may be less important. Nor- 
mal retinal correspondence indicates 
postoperative fusion training. I do not 
believe it essential to treat anomalous 
retinal correspondence in_ patients 
with alternating esotropia and good 
vision in each eye. 

Early surgical treatment has been 
stressed as the best means of avoid- 
ing the establishment of anomalous 
retinal correspondence. A_ suitable 
patient should be surgically treated 
before his second birthday. Before 
surgical treatment of even very 
young patients with monocular stra- 
bismus, the ophthalmologist should 
try to create alternation by occlusion. 
Again, when retinal correspondence 
is normal, postoperative fusion train- 
ing is ideal. 

In spite of the present emphasis on 
early referrals of patients with stra- 
bismus to the ophthalmologist, I con- 
tinue to see for the first time patients 
with constant strabismus who are al- 
ready in their fifth to seventh years. 
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In this age group the complete and 
constant occlusion of the deviating 
eye is of vital importance and this 
step should not be omitted by any 
ophthalmologist. Occlusion serves as 
a passive treatment for any anomalous 
retinal correspondence present as well 
as for the amblyopia. With these 
children, who are still in the plastic 
age, a maximal orthoptic effort is in- 
dicated. 


Older patients show a high inci- 
dence of anomalous retinal corre- 
spondence and are often best let 


alone. Surgical intervention may be 
recommended for cosmetic reasons 
but postoperative diplopia is always 
a possibility. These mature squints 
are poor candidates for orthoptics even 
with the most competent assistance. 


In conclusion, an ophthalmologist 
can do much in the way of orthoptic 
training without the aid of an or- 
thoptic technician. It is most im- 
portant, however, that the diagnosis 
be firmly established and that cases 
to receive orthoptic treatment be care- 
fully selected. 
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Symposium: 


Office Orthoptics by the Ophthalmologist 


DIAGNOSTIC ORTHOPTICS 


FLORENCE M. MacLean 


WASHINGTON, D. C. 


In this paper I will describe and 
evaluate certain diagnostic orthoptic 
techniques which can be done by the 
ophthalmologist who does not have 
the services of an orthoptic techni- 
cian, or the use of such equipment as 
a major amblyoscope. 

The primary purpose of an orthop- 
tic analysis is to furnish the ophthal- 
mologist with additional information 
regarding the binocular motor and 
sensorial functions so that an accur- 
ate diagnosis can be made, suitable 
treatment prescribed, and a prognosis 
given. The analysis includes tests to 
determine the visual acuity, the fixa- 
tion pattern, the degree of deviation, 
the type of retinal correspondence, 
and the suppression pattern. In ad- 
dition, the analysis includes the abili- 
ty to elicit diplopia, the accommo- 
dation-convergence relationship, the 
range of fusion, the amplitude of 
relative fusional divergence, the 
presence or absence of stereopsis, and 
the patient’s ability to respond to 
treatment.*” 

Accurate information about the pa- 
tient’s motor and sensory status can- 
not be learned without a knowledge 
of his fixation pattern. It is impor- 
tant to know whether the patient can 
fixate monocularly with each eye, 
and whether the fixation is steady or 
unsteady, central or eccentric. 
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Knowledge of the fixation pattern 
may be ascertained by the visual 
acuity test. If fixation is unsteady 
or eccentric in one eye, the visual 


acuity is expected to be 20/200 or 


less and _ strabismus probably oc- 
curred at an early age. If fixation is 
stable and central, the visual acuity 
is expected to be better than 20/200 
with the strabismus of later onset 
and the prognosis more favorable. 
In any case, the treatment procedure 
will be influenced by the fixation pat 
tern. 

One must be aware of the manner 
in which a patient reacts to a visual 
acuity chart. To secure accuracy in 
the test, the patient not only must 
look at the test object, but he must al 
so have a desire to see it and must 
state what he sees. Testing the visu 
al acuity of children is an art which 
taxes the ingenuity of any examiner. 
and failure to put the child at ease 
and to secure his cooperation, or fail 
ure to recognize his behavior pattern 
and limitations of attention span, re 
sults in false information. A young 
child’s world is at his finger tips. He 
is more interested in objects at near 
range than at 20 feet. His gross at 
tention span at 6 years is about 20 
minutes; his attention span for de 
tail is perhaps two minutes. Under 
6 years the length of time is less and 
is more variable. 

It may be more important to know 
how a child sees than to know how 
he measures up on a visual acuity 
chart, for some children believed to 
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be amblyopic have been found to 
have normal vision when interested 
in seeing. Sometimes a subtle means 
of testing the vision is necessary to 
secure accurate imformation.** 

The illiterate “E” chart at 20 feet 
seems to be the test of choice for 
children up to 6 years, while letter 
and number charts are the choice for 
older patients. The Lebensohn and 
Jaeger charts and the accommodom- 
eter are used for near vision test- 
ing and for determining the accom- 
modation skill.‘ 


The prism and alternate cover test 
is perhaps the most accurate and use- 
ful test available for measuring the 
deviation. It is objective and creates 
the least disturbance. This test can 
be done at far and near as well as in 
the cardinal directions, including the 
up-front and down-front positions 
which determine the presence or ab- 
sence of the A-V syndromes; it is ap- 
plicable in heterophoria and _ strabis- 
mus. By means of the alternate cov- 
er technique, which dissociates the 
two eyes, the full amount of the devi- 
ation can be measured by using 
prisms of various strengths until all 
movement in the eyes is 
stopped. The measurements in the 
cardinal directions of gaze determine 
in what field of action the maximum 
deviation occurs, aid in distinguish- 
ing between primary and secondary 
deviations and reveal overaction and 
underaction of the muscles.* 


The phi phenomenon adds a sub- 
jective refinement to the prism and 
cover test. When alternately occlud- 
ing the eyes of a patient with a devi- 
ation, an apparent jump of the fixa- 
tion target will be noted if normal 
retinal correspondence is present. 
There will be no jump if abnormal 
retinal correspondence is present, or 
if the patient is orthophoric with good 
fusional amplitudes.®” 


The Maddox wing for near affords 
a rapid means of testing and measur- 
ing heterophoria subjectively. Hori- 
zontal and vertical deviations are 
measured in prism diopters; cyclo- 
phoria is measured in degrees. Un- 
stable binocularity is indicated if the 
arrows deviate back and forth over a 
range of numbers. The instrument 
cannot be used to measure a devia- 
tion greater than 15 prism diopters 
of esophoria or 22 prism diopters of 
exophoria. It is not too successful in 
testing an alternating or a monocular 
deviation with deep suppression; 
however, a knowledge of the suppres- 
sion pattern can be learned. Abnor- 
mal retinal correspondence for near 
can be determined in some Cases, 
by comparing the prism and cover 
measurement with that of the Mad- 
dox wing. If abnormal retinal cor- 
respondence is present, the measure- 
ment on the Maddox wing will be 

The Worth-Black amblyoscope may 
be used to measure an inward devia- 
tion of 45 degrees, an outward devia- 
tion of 30 degrees, and a vertical de- 
viation up to 24 degrees. It may also 
be employed to evaluate the fusion 
status. Minus lenses can be inserted 
in the auxiliary cells for testing at the 
near positions. The findings are pure- 
ly subjective and should be compared 
with objective tests. 

Diplopia is one of the sensorial re- 
lationships which a patient experi- 
ences when fusion is first lost. It is 
present before suppression is estab- 


lished. The presence or absence of 
diplopia is a diagnostic and _ prog- 
nostic clue for the examiner. The 


ease or difficulty with which it can 
be elicited furnishes some data as to 
the depth of suppression and the ef- 
forts required to establish fusion. 
Diplopia tests help to determine the 
retinal correspondence of the two 
eyes, as well as the presence or ab- 
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sence of suppression and, since they 
approximate a more normal situation 
than other tests, they are invaluable 
in diagnosis. Various tests bring out 
different factors. Diplopia tests com- 
monly used are Worth four-dot, red 
glass, Maddox rod, loose prism and 
Lancaster red-green. 


The Worth four-dot test can be 
done at distance and at near to 
determine whether the patient has 
diplopia, suppression or peripheral 
fusion. The size of the dots can be 
reduced to the equivalent of 20/30 
vision for near testing to determine 
foveal fusion or suppression. The red 
and green goggles which are worn 
during the test are reversible, so that 
the red glass can be worn over the 
dominant or the nondominant eye. 
This adjustment is significant since 
some patients will suppress with the 
green glass over the nondominant 
eye but fuse with the red glass, in- 
dicating potential intermittent fusion. 
If diplopia is present, it is possible 
in some cases to place prisms over 
one eye to determine the patient’s 
ability to fuse. If abnormal retinal 
correspondence is present the 
suppression is not too deep, the hori- 
zontal lights will appear to the right 
or left of the vertical lights. If ab- 
normal retinal correspondence is har- 
monious the lights may be fused.‘ 


The red glass or red kodaloid di- 
plopia test is invaluable in determin- 
ing the depth of suppression. If a 
single red kodaloid over one eye can 
easily stimulate diplopia, it suggests 
that the patient has some binocular 
vision and can hold fixation with 
both eyes. His prognosis for fusion is 
favorable. If three, four or five lay- 
ers of red kodaloid are required to 
stimulate diplopia, the suppression is 
deep, the deviation is usually of long 
duration and the less 
favorable; the treatment period will 
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be longer and greater effort will be 
required to establish binocular single 
vision. 

The red glass diplopia test may be 
used subjectively to test the near 
point of convergence, and will often 
explain the reason for a_patient’s 
complaints. Some patients will show 
a normal near point when tested ob- 
jectively with a light or small test ob- 
ject, but if a red glass is placed over 
one eye and the test is repeated, the 
red glass near point may be remote. 
Since a red glass tends to dissociate 
the two eyes, a test done in this man- 
ner indicates the patient’s near point 
limitations under duress, and shows 
that his voluntary convergence is not 
active enough to help him use his 
eyes in prolonged close work without 
great effort. 


The red glass diplopia test com- 
bined with loose prisms may be used 
to determine abnormal retinal cor 
respondence. If the patient sees two 
lights with the red glass over one eye, 
and if the lights are crossed when an 
esotropia is present and uncrossed 
when an exotropia is present, abnor 
mal retinal correspondence is likely. 
If there is no crossing at first, prisms 
of various strengths may be used to 
determine the crossing point. If it 
occurs with the strength of the prism 
which equals the deviation found 
with the prism and cover test, normal 
retinal correspondence is present. If 
eyes cross with a prism which is five 
prism diopters less than the deviation, 
abnormal retinal correspondence is 
present, and the subjective angle of 
squint is indicated by the crossing 
point. 


In some cases, suppression may be 
too deep for the patient to recognize 
the two lights with the red glass. In 
that case a vertical prism of four or 
five prism diopters may help to take 
the image before the deviating eye 
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out of the suppression area. This gives 
the patient an opportunity to see both 
lights at the same time. However, if 
the suppression area is very large, the 
lights will not always be seen to coin- 
cide exactly in any position, whether 
the patient has normal or abnormal 
retinal correspondence. The patient 
may change his accommodation, 
thereby changing the amount of de- 
viation, which may be interpreted 
as abnormal retinal correspondence. 
The red glass findings should always 
be checked with other tests. 


Diplopia can also be determined 
by means of a fixation light, and the 
deviation can be measured with loose 
prisms, prism bar or rotary prism. 
This technique is particularly help- 
ful in determining the location of a 
suppression area in patients with in- 
termittent fusion. We are all familiar 
with the patient who has _ been 
brought to the clinic because the mo- 
ther thought one eye turned in or out 
occasionally, yet during a_ routine 
examination no strabismus is reveal- 
ed. 


In the absence of diplopia, if fusion 
is intermittent there should be a 
suppression area. To test for this 
area in intermittent esotropia, base-in 
prisms are used since the suppression 
area would be on the nasal side of the 
retina. Relative divergence is de- 
termined by the first base-in prism 
which causes a diplopia which the pa- 
tient cannot overcome. 


If testing is continued with strong- 
er base-in prisms, a point is eventu- 
ally reached where diplopia is not 
recognized, and if the test is contin- 
ued further the patient will report 
diplopia again. For example, he may 
report diplopia with a 10 base-in 
prism but not recognize diplopia 
again until a 20 base-in prism is 
used. It is possible to assume that a 
suppression area exists between 10 


and 20 prism diopters base in. If 
intermittent exotropia is present, the 
suppression area will be in the tem- 
poral side of the retina and the test is 
done with base-out prisms. 


Intermittent strabismus is also dis- 
covered by utilizing physiologic di- 
plopia. The test should be done at 
far for an outward deviation, since 
suppression is more likely to show up 
when the patient is not accommodat- 
ing; it should be done at near for an 
inward deviation because suppression 
may follow accommodation. 


The stereoscope is not designed to 
measure the amount of deviation; it 
is primarily a traming instrument. 
However, it can be used in diagnostic 
tests to determine the presence or ab- 
sence of macular fusion, and the 
amount of accommodation the pa- 
tient can exert and still maintain fu- 
sion. If the inward deviation is 
greater than 30 prism diopters, or the 
outward deviation is greater than 44 
prism diopters, supplementary prisms 
must be used. The patient must have 
normal retinal correspondence, and 
the vertical deviation must not exceed 
one prism diopter. 


The stereoscope can also be used 
diagnostically to determine  cyclo- 
phoria or cyclotropia. Place a card 
with two parallel horizontal lines 
about an inch apart before one eye, 
and one horizontal line midway be- 
tween the other two before the fellow 
eye. The lines are drawn so that the 
patient always sees three lines, with 
the middle line halfway between the 
other two. If a torsional deviation is 
present, the middle line will be tilted 
and the direction of the tilt will indi- 
cate the type of cyclophoria existing. 
If the middle line is inclined toward 
the opposite side, excyclophoria is 
present; if it is inclined toward the 
same side, there is an incyclophoria. 
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The Maddox rod test is particularly 
valuable in detecting hyperphoria 
both for distance and near and is pre- 
ferable to the cover test, because pri- 
mary and secondary deviations are 
easily recognized. This test is for 
patients with heterophorias although 
it may be applied to patients with 
strabismus. If suppression is deep or 
the patient alternates, he may have 
difficulty seeing the line and the light 
at the same time. The patient with 
heterophoria has a tendency to fuse 
the line and the light; this may re- 
duce the amount of the measured de- 
viation, particularly if the test is 
done in a lighted room.*:* 


The Lancaster red-green test is val- 
uable in diagnosing a paretic elevator 
or depressor muscle, im measuring 
horizontal deviations and in detecting 
abnormal retinal correspondence. 
Since each eye is given the opportun- 
ity to be the fixing eye, primary and 
secondary deviations may be differ- 
entiated. The test is intriguing to 
children; the patient finds it more 
difficult to suppress; and the findings 
are more easily interpreted. When 
testing for vertical deviations the 
separation of the images should not 
only be recorded in the cardinal po- 
sitions, but also with the head tilted 
to each shoulder and with the eyes 
directed toward the center of the 
screen.’ The Lancaster red-green 
test is considered the most accurate 
test for verifying the blind spot syn- 
drome. It also may be used to meas- 
ure a suppression area. 


Since accommodation and conver- 
gence are associated activities in the 
function of the two eyes, a knowledge 
of their relationship and a measure- 
ment of their exertion is necessary in 
diagnosis, particularly of accommo- 
dative esotropia. In this respect it 
is important to know the basic eso- 
phoria, the punctum proximum, the 
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accommodation-convergence ratio and 
the amplitude of relative fusional di- 
vergence. 


There are two important factors in 
accommodative esotropia. The first 
is hypermetropia and the second is 
an abnormal accommodation-conver- 
gence relationship. A secondary fac- 
tor is the basic esophoria, which is 
the amount of malalignment which 
cannot be corrected by nonsurgical 
means. A measurement of the basic 
esophoria is necessary for diagnosis, 
since in some patients it must be cor- 
rected before the accommodative fac- 
tor can be successfully controlled. 
Basic esophoria is measured by the 
prism and cover test while the patient 
identifies a 20/30 symbol at 20 feet 
with the refractive error neutral- 

The punctum proximum or near 
point of accommodation determines 
the power of absolute accommodation 
and is measured monocularly with 
the Prince rule or the accommo- 
dometer. One eye is occluded while 
the fixation symbol, a 20/30 type let 
ter, is placed so closely to the fixing 
eye that it is blurred beyond re- 
cognition and is slowly moved away 
from the eye until the patient sees 


and identifies it clearly. The read- 
ing on the Prince rule or accommo- 
dometer will decide whether the 
near point of accommodation _ is 
average or remote for the patient's 
age. At age 7 you would expect 
a near point of 70 mm. If. the 


child has less than 100 mm., he has 
an average near point; if over 100 
mm., it is remote, and in order to see 
clearly at near he must exert addi- 
tional accommodation which  stimu- 
lates excessive convergence.” '* 

The 


relationship is determined 


accommodation-convergence 
by com- 


paring the prism and cover measure- 
ments at 20 feet 


and at 13 inches, 
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with the patient wearing full correc- 
tion, and the accommodation con- 
trolled by requiring the patient to 
identify small symbols, such as 20/30 
letters. A normal accommodation- 
convergence relationship exists if the 
measurements for distance and near 
are equal. If the measurement is 
greater at 13 inches than at 20 feet, 
an abnormal relationship is present 
which is associated with accommoda- 
tive esotropia. If the patient has eso- 
phoria at far and esotropia at near, 
a significant abnormal accommoda- 
tion-convergence reflex will be recog- 
nized.*” 


Normally, the relationship between 
accommodation and convergence is 
subject to adjustment, a fact which is 
important in the diagnosis and treat- 
ment of strabismus. This adjust- 
ment, better known as dissociation, is 
made possible by altering one func- 
tion while the other remains constant. 
The controlling element in dissocia- 
tion is the amplitude of relative fu- 
sional divergence. Regardless of the 
amount of abnormal relationship be- 
tween accommodation and_ conver- 
gence, and the amount of basic eso- 
phoria and hypermetropia present, 
the amplitude of relative fusional di- 
vergence compensates for these three 
if it is greater than the excessive con- 
vergence brought on when accommo- 
dating. If the amplitude of relative 
fusional divergence is insufficient for 
the convergence, esotropia ensues.” 


The amplitude of relative fusional 
divergence can be measured indirect- 
ly by using lenses and the prism and 
cover test. This is done by neutraliz- 
ing the refractive error while requir- 
ing the patient to identify 20/30 
symbols at 13 inches. This calls for 
three meter angles of convergence 
While the accommodation con- 
trolled. A cover-uncover test is then 
lone to determine the presence of 


clear binocular single vision, and if 
this is found, minus lenses of equal 
value are superimposed before each 
eye, followed with additional cover- 
uncover tests. As the minus lenses 
are increased so also is the accommo- 
dation; in order to overcome the ex- 
cessive convergence which may fol- 
low the increased accommodation, 
relative fusional divergence must be 
applied. When the relative fusional 
divergence cannot overcome the con- 
vergence, accommodative esotropia is 
manifested. If a prism and cover test 
is done with the last minus lenses 
which permit clear binocular single 
vision, this prism measurement will 
be approximately the relative fusion- 
al divergence, and if it exceeds the 
convergence, it is adequate for the 
accommodation.*""! 


If accommodative esotropia is pres- 
ent only at 13 inches, the relative fu- 
sional divergence is determined by 
superimposing plus lenses until fu- 
sion is possible while identifying the 
symbols. Fixating a light instead of 
a 20/30 symbol at 13 inches does not 
determine the relative fusional di- 
vergence. Accommodation is not con- 
trolled with light fixation as it is 
when identifying a 20/30 symbol.* 


Two common tests for stereopsis 
are the house fly and the Wirt test. 
The former is interesting to children 
and determines the presence of any 
stereopsis. The latter will reveal the 
grade of stereopsis. 


CONCLUSION 

Knowledge of the visual acuity is 
of vital importance for it exposes the 
fixation pattern. The prism and cov- 
er test is a basic method of determin- 
ing the objective angle. The red 
glass test together with prisms and 
the Maddox rod and the Lancaster 
red-green tests are simple and satis- 
factory means of determining the sub- 
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The Worth four-dot, 


jective angle. 
Worth-Black amblyoscope and_ the 
stereoscope may be used to evaluate 
the fusion status. Tests for basic eso- 
phoria, the punctum proximum and 
amplitude of relative fusional diver- 
gence are clues in diagnosing accom- 
modative esotropia. 
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OFFICE THERAPEUTICS: 
LIMITATIONS AND POSSIBILITIES 


FRANCES FOWLER 


LOS 


RE-EDUCATION of the visual sen- 
sorium is a very complicated process 
involving the breaking down of old 
habits, the substitution of new habits, 
conditioning and reconditioning. It 
is not a sudden result, as in surgical 
treatment, but a process of education 
before and after surgical treatment, 
so that when parallelism is restored 
or nearly restored, functional binocu- 
lar vision may be obtained. 


In spite of a careful and correct 
difficulties still 
As treatment progresses, sen- 
sory changes take place, and a series 
of re-evaluations as to fixation, retin- 
al correspondence, suppression and 
fusion possibilities must continuously 
be made. For example, before sup- 
pression is fully eliminated, one must 
have strong evidence of fusion possi- 
bility, otherwise there is the risk of 
creating an intractable diplopia. The 
ophthalmologist or orthoptist should 
know when a patient is far enough 
advanced to go another step or be 
able to help him over a barrier. The 
knowledge of when to push, when to 
rest, when to give up, comes with 
continuous experience in therapy ov- 
er a long period of time. In short, 
it is possible that unless one does a 
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great deal of therapy, one might not 
be successful in achieving results. 


A further difficulty is that orthop- 
tic treatment may require frequent 
and regular visits over a considerable 
period of time, time which is seldom 
available to an ophthalmologist. 


The science of orthoptics would 
never have evolved without the cre- 
ative efforts of certain great ophthal- 
mologists, working in their own of- 
fices, who realized that vision has a 
sensory aspect that can be educated. 
One of the first was Louis Emile Ja- 
val, director of the Laboratory of 
Ophthalmology at the Sorbonne, who 
was, among other things, the inventor 
of the Javal grid, and therefore the 
founder of the technique we call bar 
reading. Rémy devised the Rémy 
separator and diploscope, which we 
use in modified forms today. Claude 
Worth contributed the original Worth 
amblyoscope on which the major 
amblyoscope is based, and the four- 
dot test. 


The foundation of orthoptics as a 
therapeutic science must be attribut- 
ed largely to Ernest Maddox. He 
gave us the Maddox rod and wing, 
both still the best diagnostic tests for 
heterophoria, and the cheiroscope. It 
was his daughter, Mary Maddox, who 
opened the first orthoptic clinic in a 
London hospital, and who devised 
slides and therapeutic techniques on 
which our treatment is largely based. 
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We all know the great value to or- 
thoptics of such men as Walter B. 
Lancaster, and the many current 
names in the field of ocular motility, 
but the few names I have mentioned 
come to mind because of the practical 
apparatus and ideas they have con- 
tributed towards therapy. 


SENSORY ANOMALIES 


Amblyopia Ex Anopsia 


When amblyopia ex 
present, occlusion of the good eye 
should be constant and total. Part- 
time occlusion has generally proved 
valueless. Visual acuity of the ambly- 
opic eye quickly drops each time the 
dominant eye is allowed to fixate 
again. Anomalous retinal correspon- 
dence may develop or be reinforced 
during the non-occluded periods. Both 
mother and child plead for part-time 
occlusion, but experience shows that 
the child readily adapts to total occlu- 
sion after the preliminary period, 
whereas part-time occlusion is a daily 
psychological irritant. 


anopsia is 


The Elastoplast patches which ad- 
here to the skin can be pleated at the 
temporal side, allowing air to circu- 
late. Often the patch is left off be- 
cause of skin irritation. This can be 
combated in two ways: by varying 
the size of the patch, or by applying 
a large Elastoplast patch on_ the 
glasses, extending it well over nose- 
piece, temple, forehead and cheek. At 
the nose, where peeking almost al- 
ways takes place, it can be reinforced 
by a small strip of adhesive. 


However, partial occlusion, such as 
with music tape or lacquer on the 
lens, may be indicated when the visu- 
al axes are parallel, as in accommo- 
dative strabismus with amblyopia, or 
amblyopia with straight eyes. 
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When an infant has monocular 
strabismus, amblyopia ex anopsia can 
be assumed although it is impossible 
to measure visual acuity. Occlude 
the fixating eye, but check fixation 
every few days, since an infant’s vis- 
ual acuity will drop quickly in the 
covered eye, and fixation may be 
changed over to the other eye in a mat- 
ter of days. In children over 3 years, 
when it is possible to measure visual 
acuity, vision should be tested at least 
once a month. If fixation of the non- 
occluded eye is central and steady, 
occlusion can be continued; if it is ec- 
centric at the end of a month, further 
occlusion is useless, and surgical in- 
tervention for cosmetic improvement 
should be considered. 


Occlusion should be discontinued 


under certain conditions. 

1. Fixation in the amblyopic eye 
is not central after one month. 

2. Visual acuity does not improve 
after six weeks. The near visual 
acuity may be improved, even when 
improvement is not evidenced at 
twenty feet. Visual acuity should be 
checked and improvement noted at 
both far and near. 

3. A small deviation increases or 
an angle appears, unless surgical in- 
tervention is planned. 

4. Psychological upset is too great. 


Occlusion is therefore continued as 
long as vision is improving and until 
the child can alternate fixation. 


Alternation of fixation can 
taught. When this is difficult, red 
and green glasses can be used. The 
child, wearing the glasses, fixates a 
light, and is taught first to hold either 
color for a short time, then to change 
fixation, thus changing the color. He 
is told to notice how his eyes feel as 
he changes fixation, and finally to 
make the same change of fixation 
without the red and green glasses. 


be 
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If fixation of one eye persists after 
vision is equal, a red glass can be 
used in front of the dominant eye, 
while pictures printed in red are 
traced. This forces fixation of the 
nondominant eye, without complete 
occlusion of the dominant eye, a task 
more exacting than similar near work 
with the good eye occluded. 


Anomalous Retinal Correspondence 


If strabismus is monocular, the 
dominant eye should be occluded un- 
til surgical treatment is finished. If, 
however, the strabismus is alternat- 
ing, occlusion is of doubtful value. It 
is a passive therapy, preventing rein- 
forcement of the anomalous associa- 
tion, but doing nothing to educate the 
normal. Against its questionable 
value we must weigh the psychologi- 
cal disadvantages of occlusion. 


Occlusion for anomalous retinal 
correspondence without traiming in 
fusion is a somewhat dubious course. 
It might be better to operate early for 
parallelism, and hope that with the 
new position of the visual axes, spon- 
taneous fusion will ensue. 


Retinal correspondence is assumed 
to be normal for the rest of this dis- 
cussion. 


Suppression 


Failure to eliminate suppression is 
one of the main causes of unsuccess- 
ful treatment of strabismus. Yet, 
having determined that retinal cor- 
respondence is normal, elimination of 
suppression in children older than 7 
years is not warranted without some 
evidence of fusion, as permanent di- 
plopia may result. In children young- 
er than 7, antisuppression exercises 
can be given routinely. If fusion 
does not develop, suppression will al- 
most always recur in children young- 
er than 7 years. 


Suppression may be treated by a 
series of steps. 


1. Partial occlusion. Occlusion 
is limited to the suppressing field by 
an Opaque covering on the lens. If 
one eye habitually deviates and sup- 
presses at near only, and the visual 
acuity is equal, the lower half of the 
lens in front of the dominant eye can 
be occluded, forcing fixation of the 
deviating eye at that distance. This is 
often the treatment for accommoda- 
tive strabismus when the child has 
single binocular vision for distance, 
but habitually suppresses one eye on 
accommodation. When the hyper- 
tropic eye is the suppressing eye, oc- 
clusion of the lower half of the hypo- 
tropic eye is indicated, forcing use of 
the hypertropic eye in the lower field. 


2. Recognition of diplopia. Pre- 
operatively, the patient should be 
aware of homonymous diplopia when 
he has esotropia, of crossed diplopia 
when he has exotropia, and of verti- 
cal diplopia when hypertropia is pres- 
ent. He may, while alternating with 
the red glass before one eye, become 
aware of two images spontaneously. 
If he does not, a vertical prism of 
about 10 diopters held before one eye 
will often elicit the diplopia by tak- 
ing the image out of the customary 
suppression area. Smaller prisms 
should be substituted, while diplopia 
is maintained, until none is needed. 
A septum held between the two eyes 
will often elicit the diplopia. If the 
angle of deviation is large, a base-in 
or base-out prism partially correcting 
the angle can be used. Next, the 
patient must obtain diplopia without 
the red filter, with either eye fixing, 
and at all distances from far to near. 
Finally, he must transfer this recog- 
nition of a double light in the office, 
to everyday objects at home. 
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At this stage the two images are 
nearer together at some distances. 
For example, in esotropia, the images 
are close together at the crossing of 
the visual axes at the near point of 
convergence. At such a point, a fu- 
sional movement may take place vol- 
untarily or spontaneously. 


3. The third main group of anti- 
suppression exercises involves recog- 
nition of physiologic diplopia when 
binocular vision is intermit- 
present, as in accommodative 
intermittent exotropia or 
heterophoria. The patient who is bi- 
foveal for far, fixates a distant light, 
and learns to recognize that a pencil 
held between his eyes and the distant 
light is seen as crossed diplopia. If 
he is bifoveal at near, he fixates a 
near object and learns to recognize 
that a distant light is seen as ho- 
monymous diplopia. Physiologic di- 
plopia is a vergence exercise, horizon- 
tal or vertical, in its use with stereo- 
grams. The technique of bar reading 
is based on it, using print as the fixa- 
tion object. Bar reading is an in- 
valuable technique for anyone’ who 
poor binocular hold at ‘near, 
hence, for accommodative esotropia, 
esophoria or exophoria at near, and 
convergence insufficiency or 


single 
tently 
strabismus, 


has 


also for 


excess, and ciliary or convergence 
spasm. 
4. Good supplementary antisup- 


pression exercise is provided by red 
tracings or printed material for use 
with a red filter. The red filter is 
worn in front of the dominart eye 
while the child traces over red draw- 
ings or print. The suppressing eye 
sees both the red drawing and the 
pencil; the dominant eye sees only 


the pencil. Excellent stimulus for the 
suppressing eye is thus provided. The 
is also a useful supple- 

arranged so 


cheiroscope 


ment. It is that one 
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eye sees a picture reflected on paper 
at the base of the instrument. The 
other eye sees a pencil held in the 
patient’s hand. He is asked to trace 
the picture. Thus, the patient’s own 
hand and pencil provide a moving 
stimulus for the suppressing eye. At 
first he will have great difficulty in 
seeing both picture and pencil at the 
same time. If alternation takes place, 
the tracing will not compare in size 
with the original. The traceograph is 
used in much the same way as the 
cheiroscope, with an additional ad 
justment for the angle of deviation 
of the two eyes. 


POSTOPERATIVE ORTHOPTICS 


In most cases in which surgical 
treatment is given, orthoptic therapy 
will be carried on postoperatively. 
Postoperatively, it is essential to know 
the whole sensorial picture on_ the 
major amblyoscope, and especially to 
know whether fusion, central pe 
ripheral, is present. ‘Then appropri- 
ate exercises can be given to stabilize 
the postoperative position. 

In office therapy, occlusion is often 
desirable immediately postoperative 
ly, to maintain the position nearest 
parallelism, or to prevent —— 
and the consequent development of ¢ 
new angle. The fixating eye is 
occluded if there is a remaining 
angle, provided the secondary devia- 
tion is not greater than the primary. 
I have done this even in postoperative 
exotropia, and found the amount of 
deviation lessening with the occlu 
sion. It is important to see the child 
frequently during the first postopera 
tive days. 

Some authorities use prisms to cor 
rect a small remaining angle if fusion 
is present and single binocular vision 
can be obtained. However, I feel 
that prisms should be reduced and re 
moved as soon as possible for two 
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reasons: (1) you are ensuring that 
the deviation will not lessen, because 
the fusion you obtain with the prisms 


will keep the eyes in this position of 


remaining deviation, and (2) you 
have removed the stimulus which 


might allow the patient to overcome 
that deviation. 


A residual postoperative hyper- 
tropia often can be controlled by a 
total or half occlusion on the glass in 
front of the hypotropic eye, thus en- 
suring that the hypertropic eye is 
used for visual tasks in the lower 
field. A prompt reduction of hyper- 
tropia often results. 


If the child has hypermetropia and 
a slight postoperative exophoria or 
exotropia, the plus lens can be re- 
duced to a level just sufficient to give 
single binocular vision. If slight eso- 
phoria or esotropia remains at near, 
close work should be temporarily dis- 
couraged. Atropine used postopera- 
tively for this purpose does not al- 
ways work, as the child, in attempt- 
ing to accommodate, will often over- 
converge rather than relax 
gence. 


conver- 


When the patient has single bin- 
ocular vision at some, but not all, 
distances, we try to increase the bin- 
ocular field. One method is with red 
and green glasses. The distance is 
found at which a light is seen binocu- 
larly, half red and half green; then 
the patient gradually increases or de- 
creases the distance step by step un- 
til fusion breaks, the light becoming 
double, all red or all green. Some- 
limes the red and green glasses are 
unnecessary; the child is aware of 
diplopia or of the movement of his 
ye at the break point of fusion. At 
the break point, an effort is made to 
rejoin the images, and if successful, 
nother few steps are taken until the 
vhole range from far to near re- 
nains in single bimocular vision. 
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Alternately, physiologic diplopia 
can be obtained at the distance at 
which the child is bifoveal, and the 
distance gradually increased or de- 
creased, until the whole range from 
far to near remains in single binocu- 
lar vision. 


STRABISMUS 
Esotropia 


When treating esotropia, one should 
try to equalize the vision with con- 
stant occlusion, teach alternation, and 
use the red filter to arouse recognition 
of diplopia if retinal correspondence 
is normal. Remaining postoperative 
deviation can be controlled with clip- 
on prisms or lenses, or with occlusion 
of the dominant eye. If single binocu- 
lar vision can be demonstrated at any 
one distance, it can be increased by 
having the patient approach or recede 
from the binocular field in an effort to 
extend it. 


Treatment of accommodative eso- 
tropia strives to eliminate suppression 
on accommodation, and dissociate the 
rigid accommodation-convergence re- 


lationship. Treatment may include 
the following steps: 
1. Full cycloplegic correction is 


given for far. 


2. Additional plus lens, in the form 
of a bifocal, sufficient to make the 
child bifoveal at near. A plus addition 
is an aid only if it gives the child 
single binocular vision at near. 

3. Antisuppression exercises are 
given at near, and without glasses for 
far and near, using fixation objects 
demariding accommodation. 


4. Physiologic diplopia is taught 
while the visual axes are parallel for 
distance; the distance is gradually 
lessened until physiologic diplopia can 
be obtained at near, and finally at 
near for print. 
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5. Voluntary relaxation of accom- 
modation is taught when glasses are 
removed or reduced, by teaching the 
child to “blur,” and thus “straighten,” 
the visual axes. 


6. Voluntary dissociation of accom- 
modation and convergence follows, by 
teaching the child to “clear” the 
blurred image while visual axes re- 
main parallel. 


7. Bar reading is especially useful 
if certain precautions are taken. The 
child must have bifoveal fixation for 
at least large print, by the addition of 
clip-on plus lenses or base-out prisms 
if mecessary. His eyes must be 
watched, and his head held mdtion- 
less. He will be aware of the two 
crossed images of the bar between his 
eyes and the fixated line of print. The 
central letters will be seen between the 
two bars, some letters are seen faintly 
behind the bars, and the outer letters 


are outside the two bars. Only if he 
maintains single binocular vision will 
he be able to read the entire line with- 
out pausing to alternate. As reading 
becomes easier, smaller print is sub- 
stituted and the strength of clip-ons 
gradually reduced. 


8. The diploscope and the Rémy 
separator are two small hand instru- 
ments useful for the dissociation 
of accommodation and convergence. 
The diploscope allows four different 
accommodation-convergence_relation- 
ships: the normal accommodation and 
convergence for print at reading dis- 
tance, to positions of greater conver- 
gence for the given accommodation, 
and one position of accommodation 
without convergence. The first and 
fourth positions are particularly ap- 
plicable for patients with accommoda- 
tive strabismus. The Rémy separator, 
though essentially an instrument for 
antisuppression on divergence, also 
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provides dissociation practice. By re- 
laxing convergence, the child can see 
the pictures superimposed; then while 
maintaining the required parallel 
position of the visual axes, he can 
accommodate sufficiently to clear the 
pictures; thus, dissociation has taken 
place. 


Exotropia 


For any type of exotropia, we still 
try to equalize vision with occlusion. 
The next important stage is to 
eliminate suppression at the relaxed 
position of the visual axes. Recogni- 
tion of diplopia at the position of 
greatest exotropia is most important, 
and often most difficult to obtain. The 
Rémy separator is used to eliminate 
suppression at the distance position. 
The diploscope position of divergence 
provides antisuppression diver- 
gence. Recognition of diplopia with 
the red filter is invaluable. 


Convergence practice for patients 
with exotropia is better done postoper- 
atively; then there is less likelihood of 
postoperative convergence spasm. A 
small exotropia, especially at near, 
can be very amenable to orthoptic 
treatment creating physiologic diplo- 
pia at near, and controlled conver- 
gence. 


HETEROPHORIA 


Heterophoria and convergence in- 
sufficiency are aspects of ophthalmol- 
ogy still largely ignored. With fusion, 
these patients hold latent an ocular 
deviation which, in the case of an 
adolescent, may increase under condi- 
tions of more and more close work. | 
think the concept that symptom-pro 
ducing heterophoria is found in the 
neurotic individual is greatly over- 
emphasized. Among my heterophoric 
patients at the University of California 
at Los Angeles who have had contin 
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ued comfort after orthoptic training 
are medical students, football players, 
professors and their wives. These 
people were deeply concerned about 
their eyes but did not appear to be 
neurotic types at all. In any case, 
they have remained symptom-free af- 
ter a good fusional reserve has been 
established to compensate for the 
heterophoria. 


Esophoria 

Esophoria is often accompanied by 
convergence insufficiency. Therefore 
convergence must be gradually in- 
creased, but with the emphasis on di- 
vergence, so that the corresponding 
convergence-divergence relationship 
is maintained. The use of base-out 
prisms in glasses for esophoric pa- 
tients rarely seems to give more than 
temporary relief of symtoms. Disso- 
ciation of accommodation and conver- 
gence can be partially obtained by 
maintaining clear single binocular 
vision through increasing the base-in 
prism. Finally, creating physiologic 
diplopia for all distances will ensure 
that suppression does not recur. 


I emphasize here that the diplopia 
elicited in strabismic patients is the 
awareness of diplopia when one eye 
is deviated. When single binocular 
vision is present, as in heterophoria, 
physiologic diplopia is elicited and 
used to obtain relative vergences and 
binocular control. 


Exophoria 


Exophoria, too, requires elimination 
of suppression. Here the cheiroscope 
is useful, and physiologic diplopia 
both far and near is invaluable. Con- 
vergence to a pencil, or with base-out 
prisms, should be followed by a short 
period of divergence to ensure that the 
patient will not have more discomfort 
than before. The full convergence 
range of the prism bar or phorometer 
an be mastered for near and later for 


far fixation. Convergence to a pair of 
stereograms provides a full conver- 
gence range with a stronger fusion 
hold than that provided by a fixation 
light, and allows control of the accom- 
modation-convergence relationship. 


Hy perphoria 


The treatment of a patient with a 
small amount of hyperphoria is often 
satisfactory with the use of vertical 
prisms. These are seldom helpful, 
however, if the deviation differs in the 
various directions of gaze. 


Vertical vergence in the appropriate 
direction for the hyperphoria can be 
very successfully increased by the use 
of physiologic diplopia with a pair of 
stereograms. The fused middle image 
seen stereoscopically provides a strong 
fusion hold. Then, the pair of stereo- 
grams is held, one in each hand, and 
the fused image is obtained by con- 
verging the visual axes. Very slowly 
lowering the right card while fusion 
is maintained provides vertical ver- 
gence to compensate for a right hyper- 
phoria; very slowly lowering the left 
card provides vergence to compensate 
for a left hyperphoria. 


If the patient finds it easier to ob- 
tain the fused image by letting the 
visual axes diverge, then the diplopia 
is crossed and he must lower the card 
on the side opposite to his hyperphoria 
(the left card in the case of a right 
hyperphoria). In order to get a fused 
image with the stereograms in the 
first place, the patient with hyper- 
phoria sometimes has to hold one card 
slightly higher than the other. This 
discrepancy can be overcome slowly, 
and the patient is instructed to work 
toward lowering the higher card to 
a point an equal amount below, while 
still maintaining fusion. A _ patient 
with up to five diopters of hyperphoria 
who does not wear glasses and who 
would prefer not to wear prisms, can 
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often develop a vertical fusion range 
which relieves his symptoms com- 
pletely. 


Convergence insufficiency is an ex- 
cellent subject for office therapy. Con- 
vergence insufficiency is not only an 
anomaly in itself, but it is present 
with other anomalies: esophoria, exo- 
phoria, convergence excess, diver- 
gence excess and even accommodative 
esotropia. Whatever the latent devia- 
tion, one has to use the convergence 
reflex. Often I have heard doctors 
recommend push-up to a pencil exer- 
cise. This is rarely successful without 
controls. How is the patient to know 
the point at which one eye deviates 
without such a control as physiologic 
diplopia or a red filter? How can one 
be sure that he will not develop a 
spasm of overconvergence unless one 
includes the requisite divergence? 
How can one be sure that any relief 
of symptoms obtained will not be 
merely transient? Here is what can 
be done. 


To ensure that convergence exer- 
cises are done correctly, the patient is 
taught physiologic diplopia by fixating 
a pencil point held at three-quarter 
arm’s length, and noting the positions 
of the two images of a distant light. 
Then, when he draws the pencil to- 
ward his eyes, the two images of the 
light appear to become wider and 
wider apart, as long as he is converging 
correctly. At the point at which one 
eye begins to lag even slightly, the 
distance between the distant images 
will cease to widen, even though the 
patient is not otherwise aware that 
convergence is not being maintained. 
Alternatively, a red filter can be held 
in front of one eye. The patient is 
then instructed to keep a light fused, 
that is, seen as neither red nor white 
but faintly pink as it is brought to- 
ward the eyes. 
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Many children’s eyes can converge 
to a picture held two inches from the 
eyes, because of the accommodation 
required to see it, but cannot main- 
tain convergence at the reading dis- 
tance. Their eyes can be made to 
converge at two inches, and the fixa- 
tion object receded from the 
while bifoveal fixation is maintained. 
The procedure can be later reversed 
to ordinary convergence. 


eyes 


If treatment is stopped when the 
convergence near point is adequate. 
relief of symptoms is often only tem 
porary. Practice with the base-out 
prism bar, with stereograms and the 
stereoscope develop relative conver 
gence, that is, convergence in excess 
of accommodation, sufficient to 
vide a more or less lasting compensa- 
tion. 


The presbyopic patient can be 
helped a great deal by controlled con- 
vergence practice. He is suddenly in- 
troduced to a plus correction to com- 
pensate for his lack of accommoda 
tion, and this correction, while in 
creasing his visual acuity at near. 
inhibits his convergence. It is im 
portant, at this stage, to help his 
relative convergence; as a result he 
will accept his reading addition much 
more easily. 


pro 


PATIENT RELATIONS 


Patients who come to me love their 
doctors and look forward to returning 
to them for progress checks. However, 
in visual training, treatments take 
place once or twice a week, sometimes 
for many weeks. 


Some orthoptists institute discipline 
from the beginning, impressing the 
child with a job to be done. Other: 
start out by making a game of th 


lessons, hoping that the child wil! 
think orthoptic training is fun. I! 
you are going to see a child fr 
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quently, you cannot make too great 
a friend of him at the beginning; the 
work period may degenerate into a 
play period, and it will be difficult to 
restore a formal learning situation. 


If the task is too easy for the child 
he will lose interest; if it is too diffi- 
cult he will be frustrated and even 
angry. I believe the exercise to be 
practiced at home should not be one 
that he is to try to do that week, but 
one that he has succeeded in doing 
for you in the office. 


Even an adult is going to be worried 
or unhappy if he feels he cannot do 
what you have assigned. An adult 
must be made to feel that you are in- 
tensely interested in his progress. The 
exercises for heterophoria and especi- 
ally for convergence insufficiency may 
seem a somewhat trivial solution for 
a problem so vital to him as trouble 
with his eyes. Yet, if you try to rush 
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him, he may become depressed and 
give up only because he feels in- 
capable of succeeding. 


Parents may feel that once visual 
training has begun the problem will 
be solved before too long. They will 
be far more patient if they are given 
a more or less realistic picture of the 
steps, including surgical treatment, 
that may be necessary, and the time 
that may be required. 


In all cases, if progress is not being 
made, we must search for the barrier. 
It may be wholly ocular; it may be 
due to our failure to arouse the child’s 
interest; there may even be psycho- 
neurotic factors. 


It is difficult to discuss treatment 
apart from diagnosis because treat- 
ment is never stereotyped. It evolves 
from knowing the patient, and what 
may or may not be done for his anom- 
aly according to his own capabilities. 
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STUDENT TRAINING FOR A CAREER IN ORTHOPTICS 


I HAVE been an observer, promoter, 
and assistant coordinator of the Basic 
Course in Orthoptics during its pre- 
sentation at Iowa City. This course 
has been held in Sanford, Maine, 
Boston and St. Louis. During the 
current summer it will be at Ann Ar- 
bor, Michigan. 

The questions arising from various 
interpretations of lecture material, 
plus the variety of previous experi- 
ences in related fields of endeavor, 
have made these intensive summer 
courses a challenge to both students 
and instructors. 

Only a few applicants have more 
than a vague idea of the amount of 
work and study involved in becoming 
a certified orthoptist. Consequently, 
by the end of the second or third 
week, many are floundering and 
wondering what line of reasoning 
could possibly have led them into 
orthoptics. Those with perfectionist 
ideas would like to memorize rules, 
formulas, and definitions which could 
fit every case. They are upset by the 
inevitable exceptions and unpredict- 
ables (never say “Never” and never 
say “Always’’). Another type of stu- 
dent with a flair for imagination may 
start off on a tangent involving, for 
example, a theory of weak muscles, 
only to be hauled back to r ality by 
certain established physiologic facts. 

Then why does the student remain 
encouraged? 

1. The instructor has certain defi- 
nite convictions about orthoptics as a 
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diagnostic aid to the ophthalmologist 
and a therapeutic aid to the patient. 


2. Any medical auxiliary is valu- 
able in proportion to his or her under- 
standing and use of proper termin 
ology as well as routine techniques. 
An orthoptist must be a_ technician 
plus, and this challenge, together with 
encouragement from instructors and 
others who have gone before, provides 
the stimulus to carry on. 


In the didactic material, no detail 
is insignificant. Although not immedi- 
ately applied, each bit is presented 
and made available for future refer 
ence and study. As in all learning, 
when a student begins to understand 
he also begins to participate. The time 
allotted for lectures does not allow 
for much discussion in class but most 
of the instructors are available for 
extra help in clarifying difficult points. 
The repetition afforded by group study 
during evenings and week ends _ is 


also helpful. 


The need for a certain amount of 
planned recreation was recognized 
in preparing for this concentrated 
eight weeks of study. Even though 
our university campus is not in a 
large city, there are a number of 
summer activities as well as facili 
ties for picnics, etc. Several dinners 
at nearby places of interest were 
planned for the group. 


ORIENTATION 

The purpose of an orientation week 
was to provide the students with valu- 
able tools in the way of elementary 
anatomy, physiology, and terminolo- 
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gy, so that they would be more re- 
ceptive to the rather overwhelming 
amount of highly specialized material 
which was to follow; and so that, as 
concepts began to take form, they 
would not remain prisoners of their 
own vocabulary. A written spelling 
test, given on the first day, revealed 
that many words held no associa- 
tions whatsoever with the recruits’ 
previous experience. For example, the 
word pronounced “strabismus” ap- 
peared on a first test paper as “stra- 
business.” By the end of the first 
week, a list of 150 difficult words had 
been mastered by most of the class. 
All available instruments and gadgets 
were displayed and briefly demon- 
strated during the first week so that 
students would have at least a nod 
ding acquaintance with them. 


By the end of the eight-week course, 
students realize that they have really 
just begun to study orthoptics. They 
have learned, also, that a different 
approach to the same problem does 
not necessarily mean lack of efficiency 
or departure from the chief over-all 
aim: to try to clear the way for a 
patient to make the best possible use 
of his two eyes together. They also 
have been given an awareness of 
their responsibility as teachers. There 
seems to be no packaged rule for 
meeting individual teaching prob- 
lems. Interested students, in their 
subsequent practical work, come 
forth with unique ways of dealing 
with situations involving personality 
or behavior. I have often seen a stu- 
dent use patience and friendliness in 
Winning over a child who has resisted 
many routine attempts at testing. May 
she never be too pushed to remember 
that patients are persons! 


Having seen a number of these 
girls at work I am convinced that 
most of them should be encouraged 
to just “be themselves” instead of 
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trying to adopt the exact approach 
used by another’ technician. If 
friendly, consistent, sincere, and in- 
formed, their own approach will be 
refreshing and good. However, in my 
opinion, students should be warned 
at the beginning, and again if neces- 
sary, about mannerisms. There prob- 
ably is no place where a mannerism 
can become so obnoxious to patients 
and co-workers as in the repetitious 
realm of orthoptics. 


The late Dr. Lancaster once wrote, 
“Much passes for orthoptics which is 
far removed from the real thing.” 
This state of affairs has been the 
main reason for continued effort on 
the part of members of the American 
Orthoptic Council to provide the best 
possible facilities for studying orthop- 
tics. They know that the successful 
orthoptist can do much to advance 
this branch of ophthalmology. They 
also know that unethical, poorly ap- 
plied orthoptics can forever discourage 
an ophthalmologist from pursuing the 
functional phase of ocular motility. 


A student embarking upon an or- 
thoptic career must learn to feel re- 
sponsibility as a member of a team 
consisting of (1) patient, (2) parent, 
(3) ophthalmologist, and (4) orthop- 
tist. Unless the latter three under- 
stand each other and present a united 
front, they can neither instill the de- 
sire nor provide the encouragement 
which the patient needs in his bin- 
ocular rehabilitation. The mental in- 
tegration necessary for accepting bin- 
ocular vision in the face of faulty 
habits of long standing, does not come 
easily. Most of the inspiration and 
labor must originate with the orthop- 
list. 


This brings to mind a point which 
is often overlooked—the orthoptist’s 


responsibility to the orthoptist. Or- 
thoptics, taken seriously, as it must 
be to get results, can be energy con- 
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suming to the extent that it takes a 
toll of the orthoptist’s health and 
well-being. The acquisition of out- 
side interests is probably one of the 
most important factors in preparation 
for an orthoptic career. Fortunately, 
many persons entering this field al- 
ready have an interesting background 
of experience, which keeps them from 
becoming one-track individuals and 
which makes them doubly valuable 
as members of our profession. 


All these and similar matters were 
discussed during orientation week. It 
may seem superfluous to stress these 
very obvious sidelights and details. 
Certainly those students who have 
had a part of their practical training 
or have been otherwise associated 
with ophthalmology in a_ teaching 
capacity, may find it superfluous. But 
it seems only fair that such a resume 
be presented, so that wrong impres- 
sions or lack of adaptability will not 
later contribute to the frustration and 
unhappiness of an ill-chosen_profes- 
sion. 

COURSE OF STUDY 

Many of you are familiar with the 
course of study and mimeographed 
notes prepared for the summer course. 
The second, third, fourth, and fifth 
weeks were devoted to lectures in op- 
tics, anatomy, physiology, and neuro- 
ophthalmology by members of our 
staff and at least six visiting doctors 
well qualified to teach the subject of 
ocular motility. Several were mem- 
bers of the American Orthoptic Coun- 
cil. 


Each Saturday morning was de- 
voted to review and written examina- 
tion covering the material presented 
during the week. 


Likewise, the sixth, seventh, and 
eighth weeks were taken up with lec- 
tures by four or five visiting orthop- 
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tists. These lectures were supple- 
mented by practical demonstrations 
and an effort was made to present 
suitable cases which typified the 
anomalies treated by orthoptists. 


PRACTICAL TRAINING 


In addition to the didactic course a 
student is required to have a total of 
ten months of practical training under 
the supervision of a certified orthop 
tist before being eligible for the Board 
examinations. As was stated before, 
some applicants have started practical 
work before taking the summer basic 
course. The Orthoptic Council strives 
to have each student receive practical 
experience in two or more clinics or 
offices. There is a difference, for ex 
ample, between the physical setup ol 
a clinic and that of a private office. 
Each offers definite advantages to the 
student. These must be weighed when 
a permanent location is chosen. 


The added responsibility of training 
students is not happily anticipated by 
many orthoptists. One is immediately 
concerned with the problem of space. 
and of subdividing attention without 
further imterruption or confusion. 
Even though a student can be of some 
help almost immediately and will con 
tribute valuable new methods and 
ideas from recent studies, many pil 
falls and time-consuming explana- 
tions combine to disrupt work to some 
extent. This naturally causes concern 
over the divided allegiance to student 
and patient. However, those who 
agree to train students rarely regret 
having done so. A certain rejuvena- 
tion results, a great deal of apprecia 
tion is forthcoming, and the veteran 
orthoptist feels that this is a truly 
valuable contribution to make for the 
advancement of our profession. 

Obviously the student must also 
continue a diligent study program 
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during the practical traiming period. 
A full day of appoimtments leaves 
little time for more than interested 
guidance of this study—making avail- 
able the cases for observation and pro- 
viding sources of reference material. 
Pertinent articles in the current liter- 
ature are discussed and evaluated. To 
ensure more careful study of “meati- 
er” subjects, some articles are re- 
viewed periodically from a “question 
box.” Another valuable source of help 
is a battery of previous Orthoptic 
Council examination questions. Prac- 
tice in reading questions carefully, as 
well as writing answers concisely 
and legibly, is an important phase 
of preparation for written examina- 
tions and for future written reports 
and correspondence. 


Our students are invited to sit in at 
staff meetings and lectures when mo- 
tility problems are discussed. They 
usually assist our residents in some 
capacity when a research project per- 
taining to strabismus is in progress 
or when material is being gathered 
for a seminar paper. The months pass 
quickly and it seems that much of the 
didactics, aside from the basic course, 
is of the “do it yourself” type. 


The students work with strabismic 
patients all morning. In the after- 
noon, they have the opportunity of 
observing one or more of the same 
patients as they are examined by resi- 
dents in the clinic and later presented 
to a staff doctor. This leaves an hour 
or two for study in either the depart- 
mental library or the medical library. 
The last hour is spent in the orthoptic 
clinic again, working with patients 
With heterophoria (usually with con- 
vergence insufficiency ). 


it has been quite satisfactory, from 
the standpoint of both the student and 
the office routine, to have students be- 


gn by helping with visual acuity 


testing, and then progress gradually 
to the more involved procedures. Pa- 
tients with heterophoria (usually 
adults) provide an excellent oppor- 
tunity for gaining confidence and 
skill in technique and in_ record- 
ing findings. Reports are carefully 
checked by a senior orthoptist. An or- 
thoptic form for evaluation and pro- 
gress reporting makes for better ac- 
curacy and continuity. In our clinic, 
a coded cross-filing system has been 
a definite help in training students to 
observe and record all possible aspects 
of a given case. Although “pigeon- 
holing,” if taken literally, can be very 
exasperating, this rather pliable sys- 
tem makes it easier to pick cases for 
certain studies and to note the prog- 
ress of the patient over a period of 
time. Medical records are bulky and 
available only on the day of examina- 
tion. The patient’s file card, with tabs 
to denote main classifications and with 
additional numbers for subdivisions 
or related conditions, is very helpful 
for quick summarizations. Copies of 
our key to this cross-file are available 
for distribution. No doubt many of 
you are using something similar. Over 
a period of time, we have added and 
subtracted to make the list practicable. 
For that reason, the order within the 
groups may seem jumbled, but it 
serves our purpose well. 


The training and encouragement of 
orthoptic technicians is a responsibil- 
ity we all must share. Most of us can 
remember that the understanding sup- 


port of at least several pioneers helped 
us to get our start. For this and other 
obvious reasons, the responsibility of 
training students takes the form of 
obligation and duty. The hope of the 
American Orthoptic Council is that 
soon students will be able to receive 
superior training by rotating among 
several clinics and private offices. 


OBSERVATIONS ON TEACHING PROBLEMS 


Joan A. CLAVELL 
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Orthoptists may be associated with 
private clinics, work for individual 
ophthalmologists, or be appointed to 
large hospitals and teaching institu- 
tions. In these latter establishments 
orthoptists may teach orthoptics and 
the general care of strabismic pa- 
tients to other members of the medical 
profession. 

Teaching diagnosis and treatment 
of strabismus is the duty of the oph- 
thalmologist and nursing educator, but 
remember that their time is limited. 
Both ophthalmologist and nursing edu- 
cator have wide fields to cover and 
usually, due to restriction in teaching 
hours, they cannot devote as much 
time to each individual problem as 
they would like. Orthoptics is design- 
ed to alleviate this situation and re- 
lieve the ophthalmologist of the de- 
tails involved in dealing with cases of 
strabismus. 

The aim of all medical education 
is better care for the patients. How 
this is accomplished, the advantages 
to be gained, and the problems en- 
countered will be discussed as related 
to the three following groups: (1) 
residents in ophthalmology, (2) medi- 
cal students, and (3) nurses and stu- 
dent nurses. 


RESIDENTS IN OPHTHALMOLOGY 
The orthoptist can help the resident 
better understand the treatment of 
strabismus by (1) eradicating any 
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skepticism and erroneous impressions 
of orthoptics, (2) correcting faulty 
techniques of examination, and (3) 
emphasizing certain procedures. 


Eradicating Skepticism and Erroneous 
Impressions of Orthoptics 


Skepticism is undoubtedly less now 
than it was 10 years ago, but it still 
persists; the best time to combat this 
problem is during residency training. 

Today the value of orthoptics in 
diagnosis is acknowledged by most 
but skepticism re- 
garding the value of orthoptic therapy 
is much in evidence® and seems to 
have resulted from either of two false 
concepts: (1) orthoptic therapy is ef- 
fective in all strabismic problems or 
(2) orthoptic therapy is useless in all 
strabismic problems. Added to the 
difficulty is the attitude of some oph- 
thalmologists that when all else has 
failed. send the patient to the orthop- 
tic department. Such patients do not 
usually have therapeutic problems. 
Often they are postoperative patients; 
many have deep rooted sensory an- 
omalies, incomitancy or amblyopia 
and invariably none have had _ the 
benefit of a preoperative or previous 
orthoptic evaluation. It is quite pos- 
sible with the modern trends in re- 
search and the recent advances in 
techniques that many of these non- 
therapeutic problems may come with- 
in our scope. However, for the time 
being, we should recognize the extents 
and of orthoptic 
therapy and communicate this infor- 
mation adequately and repeatedly to 
the ophthalmology resident. 
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Each clinical case should be clearly 
evaluated and discussed; thus we can 
hope that the resident will be recep- 
tive to incorporating any orthoptic 
aid available in his future practice. 
In this way the patient will be en- 
sured of all the advantages available 
to him and possibly spared the need- 
less waste of time and money resulting 
from false hopes. 


Correcting Faulty Techniques 
of Examination 


The diagnostic tests are ably de- 
scribed in the textbooks. However, 
they must be clearly understood and 
repeated clinical demonstrations are 
necessary. 


In Harold Whaley Brown's opinion, 
‘The advantages and growing general 
use of the cover test make it impera- 
tive that the beginner in ophthalmic 
myology becomes thoroughly acquain- 
ted with this method of examina- 
tion.”* Duke-Elder states, “It is the 
easiest and one of the most accurate 
methods of eliciting the presence of a 
squint whether latent or manifest, 
lateral or vertical.” 


Errors in this test arise from the 
choice of fixation objects. In a busy 
clinic the fixation object for near is 
usually a_ pencil flashlight. Most 
authorities recommend a point source 
of light, but many of those used are 
too large and bright and make sus- 
tained fixation by the patient uncom- 
fortable and thus variable. A light 
source often fails to hold the attention 
and interest of the patient, and the 
amount of accommodation involved is 
debatable. In J. Watson White’s 
opimion, “The size and brilliancy of 
the test object must be reduced in 
order better to study the effects of ac- 
commodation.” Scobee’® stated, “A 
point source of light is a definite 
stumulus to accommodation at one 
third of a metre.” 
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The position of the object for near 
fixation is important. The accuracy 
of the measurement is influenced 
when the object is held above eye 
level and measurement of the devia- 
tion is estimated by the cover test with 
prisms, or by comparing the corneal 
reflexes. This is particularly evident 
when children are being examined. 
The proximity of the near object must 
be considered in testing ocular ver- 
sions; when it is held too close, it 
causes uncomfortable convergence in 
the lateral and oblique fields of gaze, 
and on extreme versions the nose will 
act as an occluder. 


Fixation during the cover test is 
not always obtained and checked; of- 
ten the smaller degrees of heterotropia 
go unobserved. This is particularly 
so in Negro patients whose heavily 
pigmented irides make small mon- 
ocular eye movements hard to detect. 


Difficulties are experienced when 
incomitant deviations are measured 
by this test with prisms. The examin- 
ers fail to concentrate on neutralizing 
the movements of the nonfixing eye 
only, and confuse the results by alter- 
nating the cover. 


Other errors occur in convergence 
testing. Sustained convergence testing, 
invariably to a slowly approaching 
flashlight, is not repeated; thus a pos- 
sible fatigue factor remains undetec- 
ted. Evaluation of the ability of the 
patient to change focus from a distant 
to a near object is often omitted. If it 
is checked, then the facility with 
which the patient can relax his con- 
vergence often is not examined. Fail- 
ure to test prism vergences and to 
note the'recovery points in these tests, 
as stressed by Lancaster,'' is another 
common error. 


Emphasizing Certain Procedures 


The ophthalmology resident should 
be able to perform accurately all the 
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diagnostic tests and evaluate correctly 
the evidence obtained. Many doctors 
will practice without orthoptic assis- 
tance because of economic reasons, 
geographic location or because the 
demand for orthoptic technicians ex- 
ceeds the supply. 


Adequate investigation and accurate 
examination are therefore emphasized. 
Methods of taking an inclusive history 
and forming a prognosis are important 
procedures; the value of home exer- 
cises should be stressed. 


A comprehensive case history is a 
necessary adjunct in the diagnosis, 
prognosis and treatment of strabis- 
mus.**'* However, frequently only 
a few remarks on a chart indicate 
that strabismus has been investigated; 
even more frequently a history is ob- 
tained but not fully recorded. This 
facet of strabismic cases was empha- 
sized by Billinghurst* who suggested 
that a more detailed history of the 
emotional and physical development 
of these patients may lead to further 
material for research into the etiology 
of strabismus. 


With regard to forming a prognosis, 
a prevalent attitude is one of “wait 
and see.” This attitude is refuted by 
Lyle,'* who states, “After studying the 
history of the case of strabismus and 
after carrying out a thorough exam- 
ination, it should be possible in most 
instances to decide what sort of 
treatment is needed and to give a 
fairly accurate prognosis with regard 
to the possibility of restoring binocular 
single vision.” He agrees, however, 
that in many instances, particularly 
in the case of young children, several 
diagnostic sessions may be necessary. 
Routinely, an over-all view of each 
case should be taken so that, with 
the prognosis clearly established, the 
measures adopted can be carried out 
without loss of the time and effort of 
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both the ophthalmology resident and 
the patient. 


The value of home exercises should 
be stressed; the ophthalmology resi- 
dent should be exposed to manuals 
such as Functional Home Exercises by 
Marianne Eyles. The inadequacy of 
the “finger to nose” exercise so com- 
monly prescribed for convergence de 
ficiency should be stressed. Copies of 
instructions for patients can be made 
available to the resident for his future 
use; the defects which most readily 
respond to home exercises should be 
indicated to him, and the advantages 
to be gained by soliciting both parents’ 
and patient’s home co-operation in the 
treatment emphasized. 


Teaching residents by clinical dem 
onstrations and discussion presents a 
number of problems. The two major 
difficulties encountered are time and 
the availability of the ophthalmology 
resident. 


As previously stated, the resident 
has an extensive field to cover and, to 
quote Cecil Rhode’s phrase, has “so 
much to do and so little time.” It is 
not uncommon, therefore, to find that 
the muscle problems receive limited 
consideration other than from a surgi 
cal standpoint. In a busy clinic much 
of the evaluation falls on the shoulders 
of the orthoptist, routine in any situa 
tion but a teaching one. The resident 
should see patients with strabismus 
and heterophoria as often as possible. 


The second major difficulty is the 
availability of the ophthalmology resi- 
dent. In some hospitals the residents 
are assigned to certain services for 
limited periods of time, for example 
the glaucoma service or the muscle 
service. In this situation there is a 
regular change of personnel and many 
of the patient’s problems are not re- 
solved as expeditiously as desired. The 
orthoptist is the constant factor under 
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these circumstances and it is her re- 
sponsibility to prevent this tendency 
to defer judgment. 


The same problem to a lesser degree 
is evident in situations in which the 
orthoptist works alongside the resi- 
dents in the same clinic. In the in- 
terests of all concerned, whenever 
possible, patients especially those who 
have had surgical treatment should 
be treated by only one resident. The 
ideal would be to have each patient 
seen by all the residents, but this has 
not been found practical because of 
the time element. 


MEDICAL STUDENTS 


Ophthalmology coupled with oto- 
rhinolaryngology is a minor course in 
most medical schools and comprises 
perhaps a 12-hour lecture series in 
the fundamental principles of oph- 
thalmology and 12 hours of clinical 
experience. Since strabismus is only 
one facet of ophthalmology, this condi- 
tion often receives scanty attention 
except in its more obvious clinical 
aspects. 


In orientating medical students 
during their clinical experience early 
treatment of these patients and early 
consultation with an ophthalmologist 
should be emphasized. In the future, 
particularly in general practice, these 
doctors will come into contact with 
patients with strabismus either direct- 
ly or through consultations. 


The reasons, both functional and 
psychological, for early treatment 
should be briefly but clearly explained 
to them. As expressed by Mason 
Baird, “. it would be a definitely 
progressive step in treating strabismus 
if the pediatricians and doctors in 
general would recognize this fact and 
refer cases of strabismus at the very 
first sign of the squint rather than 
waiting until the child is 2 or 3 years 
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of age.” He further observes that 
treatment should be started as soon as 
the diagnosis is made, which may be 
at the age of 4 months.” 


Lyle draws attention to the psycho- 
logical trauma involved in this condi- 
tion and stresses correction before 
the age of 7 or 8 years at the latest, 
i.e., before the child reaches the age 
at which his physical defect begins 
to worry him and before he reaches 
the age at which his schoolwork be- 
comes of real importance. Many 
authorities believe that these defects 
should be corrected prior to entering 
school at age 6. 


Observation shows that the greatest 
problem in teaching medical students 
is again the time element. Practically, 
therefore, it is better to overemphasize 
the general considerations rather than 
to dwell on the complexities of stra- 
bismic problems. The development 
of binocular vision must be discussed 
briefly, and when time permits, ex- 
planations and demonstrations with 
regard to occlusion and apparent stra- 
bismus should be included. It is not 
always pointed out that an epicanthus 
cannot only simulate a_ strabismus, 
but can also mask such a condition. 


NURSES AND STUDENT NURSES 


The average nurses’ training course 
includes a course of general ophthal- 
mology lectures during which strabis- 
mus is briefly mentioned. If the 
hospital does not contain a separate 
eye, ear, nose and throat unit, she 
will be exposed to the nursing care 
of eye patients scattered throughout 
the hospital and may or may not have 
a strabismic patient under her care. 
This also applies to the graduate 
nurse unless she is working in an eye, 
ear, nose and throat hospital. In any 
event the nurse’s knowledge is usually 
limited and she frequently has never 
heard of orthoptics. 
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To achieve the aim of better care 
of patients with strabismus or related 
problems, the nurse should have in- 
cluded in her curriculum an orienta- 
tion on these conditions and orthop- 
tics. Remember that the lay public 
will invariably consult a nurse in the 
early stages of a medical problem. 
Therefore it is essential that she has 
accurate information. 


It is not necessary to teach the 
nurse or student nurse all the intricate 
details of orthoptics, but she should 
have a general idea of the develop- 
ment of binocular vision, the reasons 
for occlusion, and the of 
orthoptics. Emphasis naturally will 
be laid on early treatment and early 
consultation with an ophthalmologist. 

By imteresting nurses in the field 
of orthoptics and care of patients with 
strabismus, several advantages are 
gained. The first is public education. 
Lynn observed the need for public 
education so that the patients would 
be brought for advice as soon as stra- 
bismus is noticed." 


purposes 


The nurse is in close contact with 
the public in many fields: in hospitals 
and related imstitutions, on private 
duty, in offices, in public health, in 
industry, through nursing education 


and the well-baby clinics. In the 
American Journal of Nursing, the 


number of practicing nurses in the 
continental United States in January 
1956, in all fields, is estimated as 430,- 
000; our own register lists 184 orthop- 
tic technicians. The ratio is approx- 
imately 2300:1. Public education, 
therefore, can be fostered if the nurse 
can act for us by giving sound advice; 
this sound advice can result in the 
correction of many erroneous impres- 
sions about the treatment of strabis- 
mus and the value of orthoptics. The 
nurse can be responsible for directing 
the patients to effective treatment and 
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may speed up the process so that treat- 
ment can be instituted without delay. 


An additional advantage is that our 
own recruitment can be stimulated 
with a wider public knowledge of or- 
thoptics. One has only to apply to 
the Orthoptic Replacement Service to 
become aware of the vast numbers 
of ophthalmologists who require the 
services of an orthoptic technician. 


The lack of time for an orientation 
lecture or clinic is also the major 
problem in instructing nurses. We 
need to impress upon the existing 
nursing educators the need for in- 
cluding this orientation in their pro- 
gram. 


By “selling orthoptics,” as Moray 
Girling expresses it,° to nurses we can 
achieve better patient care, a wider 
public knowledge, and stimulate in- 
terest in our profession. 


SUMMARY AND CONCLUSIONS 


The purposes and problems related 
to teaching orthoptic diagnosis and 
treatment to residents in ophthalmo- 
logy, medical students and nurses have 
been discussed. 

This opportunity affords us many 
advantages. Primarily the interests 
of the patient are safeguarded by 
spreading accurate information 
throughout these groups. 
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THE MODERN TECHNIQUES IN THE 
TREATMENT OF AMBLYOPIA 


Ray K. Datry, M.D. 
Louts Datry, M.D. 


HOUSTON, TEXAS 


AMBLYOPIA is a state of subnormal 
vision in an eye for which no organic 
pathology is demonstrable, and _ is 
therefore presumed to be functional. 
It may be present with or without 
strabismus. The type which usually 
concerns us is the type which we en- 
counter in about 50 per cent of cases 
of convergent strabismus. The sever- 
ity of amblyopia has no relation to 
the degree of strabismus. Patients 
may have a slight amblyopia with a 
visual acuity between 0.3 to 0.8, 
moderate amblyopia with visual acui- 
ty from 0.1 to 0.3, or severe ambly- 
opia with visual acuity below 0.1. 
Severe cases of amblyopia may be 
divided into those with and without 
central fixation. 

Since prophylaxis is the best form 
of therapy, it should be applied to 
the management of amblyopia. Every 
case of strabismus should be suspected 
of amblyopia, its presence ascertained 
or its development prevented. 

In very young children we begin 
the examination by determining 
whether the strabismus is alternating 
unilateral. The threat of ambly- 
Opia is not serious in alternating stra- 
bismus. These patients are more apt 
to be menaced by abnormal retinal 
correspondence. It suffices to order 
any refractive correction necessary 
and to check the patients frequently 
for a tendency toward unilateral stra- 
bismus. When prescribing the refrac- 


or 


Southern Regional Meeting of the Ameri- 
Technicians, April 19, 1958, 


Presented at 
can Association of Orthoptic 
Houston 


36 


tive correction it is important to give 
the patient with suspected amblyopia 
as Clear vision as possible. Myopic 
patients should have full correction. 
The objective cylindric correction may 
be reduced by 0.5 diopter because an 
objective refraction has a tendency 
to overcorrect the astigmatism. The 
hyperopic correction may be reduced 
by 0.5 to 1 diopter. Children accommo- 
date readily to anisometropia and tol- 
erate a difference of 5 or 6 diopters 
between the two eyes. 


We usually incorporate as strong 
prisms as are feasible into the glasses. 
After many years of prescribing 
prisms we found one advantage in- 
disputable. They solve the problem 
of getting children to wear their 
glasses. Many young children object 
to their glasses just because they are 
cumbersome; mothers get frustrated 
in the struggle to get children to wear 
their glasses. We usually keep the 
children under cycloplegia for a 
month following the prescription of 
the glasses. During this time the 
children wear them because they are 
conscious of the visual improvement. 
Difficulty begins when the cycloplegia 
wears off because the child no 
longer conscious of their benefit. How- 
ever, if prisms have been incorporated 
into the glasses this problem rarely 
arises. By this time the youngster has 
developed a sensory motor pattern 
which requires the prisms. 


is 


If a child younger than 3 years has 
a unilateral strabismus, the danger 
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of amblyopia is real or amblyopia is 
already established. We should then 
make every effort to determine the 
visual acuity of the two eyes. A fair 
estimate of visual acuity may be made 
even in young children. 


Bock’s method® of utilizing the 
grasp reflex in children younger than 
3 years is ingenious. Small colored 
beads which are used in cake decor- 
ating are used as test objects. They 
are about 1 mm. in diameter and 
when seen from a distance of two feet 
they correspond to an acuity of 20/60, 
which is about normal for a child 
younger than 3 years. The mother 
is instructed in practice of the testing. 
The child is first given a few beads 
to eat. Then one to three beads are 
put on the floor a foot apart, one eye 
is occluded, and the child encouraged 
to pick up the beads. As the child gets 
accustomed to the game at home he 
is apt to be more cooperative when the 
procedure is repeated in the office. 
Any difference in the child’s behavior 
in the test of the two eyes may be as- 
sumed to be due to an inequality in 
the visual acuity of the two eyes. 


Visual acuity of older children is 
determined with the Landolt ring or 
the E chart. Records should indicate 
whether visual acuity was tested with 
single letters or a line of letters. Pa- 
tients with amblyopia show a decided 
difference between angular and mor- 


yhoscopic visual acuity. Recent 
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vestigations show that the education 
of an amblyopic eye resembles the 
recuperation of vision in patients with 
optic agnosia. 

The patient with optic agnosia 
recognizes first contrasts in lighting, 
then the white bulk of nurses and 
physicians around him, then he makes 
exploring ocular movements, and fin- 
ally comes recognition of colors and 
precise forms. Recovery from ambly- 
pla seems to take the same pattern. 


When the visual acuity of the ambly- 
opic patient is tested by a line of 
letters it is about half of what it is 
when tested with one letter at a time. 
Bangerter' pointed out that the diffi- 
culty in the recognition of form and 
separation of a line of letters is charac- 
teristic of amblyopia. He devised a 
special instrument consisting of letters 
with variable distances between them 
for training this sensory inadequacy. 


The first objective of treatment of 
amblyopia is the restoration of angu- 
lar visual acuity, which is the acuity 
tested with one letter at a time. When 
the angle of strabismus is greater than 
25 degrees or 30 degrees a surgical 
operation should be performed as a 
preliminary procedure and the angle 
of deviation reduced, if not fully cor- 
rected. A small degree of residual 
strabismus may be corrected with 
prisms incorporated into the glasses. 


lor the prognosis and indications 
for occlusion of the fixing eye, which 
until recently was the orthodox thera- 
peutic procedure in all cases of am- 
blyopia, it is important to determine 
the pattern of fixation of the ambly- 
opic eye. In very young children this 
is not easy, particularly if the eccen- 
tric area used for fixation is not too 
distant from the macula. 


The diagnosis of the fixation pattern 
of older children is made with a 
special device integrated into an oph- 
thalmoscope. With the pupil dilated 
and the fixing eye occluded, the pa- 
tient is asked to look into the light of 
an ophthalmoscope known as the visu- 
scope. With the visuscope a small 
diamond-shaped figure is projected on 
the retina. While the child’s eye fix- 
ates the diamond, its position on the 
retina shows whether the patient is 
using the fovea or another retinal 
area. The use of the visuscope test 
is helpful, although the diamond 
covers the foveal reflex and somewhat 
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obscures the area which one wants 
to identify as clearly as possible. Nor 
is the fixation of the diamond always 
easy; one sometimes sees the foveal 
reflex move about the diamond even 
in normal eyes. 


There are other devices for the 
diagnosis of the pattern of fixation.® 
Bangerter uses a green filter with a 
central opening, so that the yellow 
light on the fundus identifies the fixa- 
tion spot. Comberg devised a mirror 
with an adjustable iris diaphragm; by 
gradually narrowing the diaphragm 
the fixing area of the retina becomes 
constantly more defined. The presence 
of central fixation in older children 
can also be determined by Goldman’s 
macula tester. If they have no central 
fixation they cannot recognize Hai- 
dinger’s brushes. 


If the child sees the diamond pro- 
jected by the visuscope when you see 
it on the fovea, it may be assumed 
that he has central fixation. If the 
diamond lies outside of the fovea in 
the macula or outside of the macula 
he has eccentric fixation. In some 
cases no constant fixation can be elici- 
ted, and the child’s fixation appears 
to be wandering. Eccentric fixation 
may be subdivided into several types.° 
For the prognosis it is enough to deter- 
mine whether it is close to the macula 
or peripheral. In peripheral fixation 
or vertical displacement of the fixing 
retinal area the prognosis for recovery 
from amblyopia is poor. 


The treatment of amblyopia with 
central fixation by means of total oc- 
clusion, partial occlusion, atropiniza- 
tion of the fixing eye, and planned 
retinal stimulation is so well standard- 
ized that it needs but brief recapitu- 
lation.’ After refraction and wearing 
glasses for several weeks the fixing 
eye is occluded until vision remains 
constant for six or twelve weeks or 
until unilateral strabismus is conver- 
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ted into an alternating one. Bangerter, 
who within the last few years has be- 
come the authority on pleoptic ther- 
apy, as treatment of amblyopia is now 
called, does not use total occlusion. In 
this country Guibor also does not use 
total occlusion. 


Within the first two years, therapy 
is limited to atropinization of the 
good eye for three weeks out of every 
month. This is discontinued if the 
strabismus becomes alternating, or if 
fixation fails to improve. Between two 
and four years of age exercises of the 
amblyopic eye are instituted for 15 
minutes daily, by having the child 
grasp objects of gradually diminishing 
sizes while the good eye is occluded. 
It is important that children enjoy 
whatever exercises they are doing and 
not become conditioned against future 
orthoptic training. 


Active training requires a certain 
degree of intelligence and cooperation, 
and not very much can be achieved 
before the fourth or sixth year. A few 
trials at exercises will determine the 
child’s maturity, intelligence and co- 
operation. If feasible, training should 
begin as early as possible, because 
the learning aptitudes in this field 
diminish with age. The optimum age 
seems to be between six and ten years. 


A variety of procedures are used 
to stimulate the fovea of the ambly- 
opic eye. Bangerter designed a num 
ber of training appliances based on 
the principles of providing’ the most 
favorable conditions for foveal per- 
ception, of intensive foveal stimula 
tion by means of adequate stimuli, 
of utilizing the relationship between 
the two eyes, and of utilizing cerebral 
function and other senses to stimulate 
visual perception. Many of these ap- 
pliances are cumbersome, and _ if 
feasible his patients are hospitalized 
for a time. They are treated in his 
pleoptic school by two one-half hour 
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treatments on the appliances and 


two and one-half hours of active exer- 
cises daily. 


While Bangerter stresses the im- 
portance of visual stimulation in the 
treatment of amblyopia, Francois and 
James concluded from a_ controlled 
study that the end results are the 
same in cases treated by occlusion of 
the good eye alone, or by occlusion 
and visual stimulation, but that the 
time required to achieve maximum 
visual acuity is greatly reduced by 
the combination of visual stimulation 
and occlusion.® 


Children whose fixating eyes are 
constantly occluded should be super- 
vised closely with occlusion discontin- 
ued and repeated as indicated until 
they are ready for orthoptic training, 
when the two treatments can be in- 
tegrated. The goal of occlusion is 
equal vision in both eyes and free 
alternation which is a requisite for 
the maintenance of the visual gain. 
As the child reaches the age when 
orthoptic training is practical, the de- 
velopment of binocular vision stimu- 
lates the visual acuity and helps in 
maintaining the gains of the ambly- 
opic eye. The greater the fusion ampli- 
tude the more secure are the gains 
made. If binocular vision is obtained, 
bar reading for one-half hour daily 
for a year is effective to hold the gain 
in the amblyopic eye. When no bin- 
ocular vision is attainable, exercises 
of the amblyopic eye should be con- 
tinued regularly and the visual acuity 
of that eye checked at regular inter- 
vals: every three months, six months 
and finally once a year. 


The chief indication for constant 
occlusion is a visual acuity of 0.2 to 
0.3 with central fixation of the ambly- 
opic eye, and to retain recovered cen- 
tral fixation of an eye with an initial 
eccentric fixation. To retain a re- 
overed central fixation the eye must 
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be used. The patient should be kept 
under close observation until binocu- 
lar vision it attained. Until then the 
use of the previously amblyopic eye 
can be ensured only by occlusion of 
the better eye. 


The task in treating children with 
eccentric fixation in the strabismic 
eye, which is encountered in about 
one third of the cases of amblyopia, 
is much more difficult. It is generally 
admitted now that occlusion of the 
fixing eye serves to enforce the patho- 
logic sensory-motor visual habits of 
the eccentrically fixing eye. An eye 
without central fixation will revert 
to paramacular fixation under stimula- 
tion. For this reason occlusion is con- 
traindicated for eyes without fixation 
or with eccentric fixation. The more 
paramacular vision is stimulated, the 
worse is the prognosis for the cure of 
the amblyopia. The best visual acuity 
possible with paramacular fixation is 
0.1 to 0.3. 


The objectives of therapy of patients 
with amblyopia with eccentric fixa- 
tion are restoration of central fixation, 
development of angular visual acuity 
and finally development of morpho- 
scopic visual acuity. The prognosis 
for success depends on hereditary fac- 
tors, severity of the amblyopia, age 
and intelligence of the patient. A 
history of amblyopia in the family 
is an unfavorable prognostic sign. 
The prognosis for patients with severe 
amblyopia with eccentric fixation is 
fair if treatment is instituted early. 
Bangerter claims to have obtained 
good vision in 25 per cent of cases and 
a definite visual improvement in 50 
per cent more. In adults the prognosis 
is hopeless. The prognosis is good for 
children with moderate amblyopia 
and gets poorer as the patient gets 
older. In mild amblyopia the progno- 
sis is good for children and fairly good 
for adults. 
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The closer the fixation area is to 
the macula, that is, the better the 
visual acuity which is never above 
0.2 or 0.3, the more difficult it is to 
convert eccentric into central fixation. 
Patients without fixation have a better 
prognosis with adequate therapy, be- 
cause their fixation pattern is still 
plastic. 


Bangerter’s method of treatment of 
patients with amblyopia with eccen- 
tric fixation comprises simultaneous 
intense stimulation of the fovea and 
depression of the parafoveal percep- 
tion. These exercises are given for 
one-half hour twice daily. The fovea 
is stimulated by intense light while 
function of the parafoveal area is de- 
pressed by dazzling. He carried out 
the first systematic investigations with 
this form of therapy. He used at first 
a modified Nordenson camera for this 
purpose, and then designed special 
appliances. He since has devised a 
number of elaborate instruments for 
the treatment of the various sensory- 
motor anomalies. Severe foveal in- 
hibition can be eliminated by stimu- 
lation with projection of intermittent 
light synchronous with an acoustic 
stimulus as well as by active exercises 
which utilize the acoustic and tactile 


senses. 


Bangerter’s reports interested other 
investigators in the systematic methods 


of treatment of amblyopia, and 
Ciippers® developed a method of treat- 
ment with negative afterimages which 
requires less elaborate appliances than 
those of Bangerter’s pleoptic school. 
The Ciippers’ euthyscope, a type of 
ophthalmoscope, is focused on the 
fovea and produces a circle of 30 de- 
grees of intense illumination which 
dazzles the posterior pole of the retina 
with the exception of a central area 
3 or 5 mm. in diameter from which 
the light is excluded. The illumina- 
tion, not exceeding 5.5 volts, is main- 
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tained for 20 seconds. In order to avoid 
dazzling the fovea it is first focused 
through a green filter which also 
facilitates its recognition. Then the 
illuminating circle replaces the green 
filter. As a result of the intense illum- 
ination the patient first sees a positive 
image consisting of a dark circle sur- 
rounded by a bright ring. This is 
followed by a longer lasting negative 
afterimage which consists of a small 
bright circle in the middle of a dark 
gray ring. The bright circle represents 
foveal function and it is now stimu- 
lated by asking the patient to focus 
this circle on letters or objects. As the 
patient brings a letter or object within 
this afterimage he acquires a subjec- 
tive recognition of the projection of 
his own fovea in space and_ the 
sensory-motor coordination for foveal 
fixation. 


The perception of the negative af- 
terimage is associated with the func 
tion of the highest cortical centers 
and psychologically has the value of 
a real object. The fovea in this man 
ner regains superiority over the sur 
rounding retina, and the suppression 
of foveal function is eliminated. Fixa 
tion with the negative afterimage, 
which represents the fovea, serves to 
convert abnormal fixation into normal 
fixation. This, according to Ciippers. 
is not true of the positive afterimage. 


Ciippers’ method of treatment is 
conceded to be the method of choice 
for breaking up eccentric fixation. 
The treatment is repeated several 
times daily for several weeks or 
months. This form of therapy is 
scarcely applicable before the child 
is 6 years old. It is effective in the 
treatment of amblyopia with or with 
out central fixation. In patients with 
eccentric fixation treatment is begun 
by occluding the amblyopic eye for 
three to four weeks to remove the 
motivation for eccentric fixation. Such 
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occlusion also removes the motivation 
for abnormal correspondence. The 
amblyopic eye is kept occluded be- 
tween treatments until alternation is 
obtained. In some _ patients with 
amblyopia the change in fixation 
promptly produces a rise in the visual 
acuity of the amblyopic eye, particu- 
larly if the foveal scotoma is not too 
extensive. Most patients, particularly 
older children, require further train- 
ing. After central fixation is restored, 
treatment is the same as for ambly- 
opia with central fixation. 


Ciippers’ method of therapy found 
wide acceptance in Europe and had 
favorable reports from several clinics. 
from the standpoint of prognosis, the 
more difficult it is to obtain a negative 
afterimage, the poorer the prognosis; 
and the easier it is to obtain it and 
the longer it lasts, the better the prog- 
nosis. To prolong the duration of the 
afterimage he devised a flashing ap- 
pliance called a coordinator. Ciippers’ 
method is not easy. It requires great 
perseverance on the part of the oph 
thalmologist and patient. The patient 
has to be intelligent enough to under- 
stand what is required of him, and 
have the desire to cooperate in order 
to achieve it. 


To train sensory motor incoordina- 
tion Clippers combines the negative 
afterimage with fixation on Haiding- 
er’s brushes. For this he has a special 
device. The best results are obtained 
in patients about 10 years old. Train- 
ing of binocular vision may begin 
long before this age. Orthoptic train- 
ing of itself aids in the recovery of 
morphoscopic vision. Surgical opera- 
lion is performed at whatever stage 
in the therapy of strabismus it be- 
comes indicated. The treatment of 
amblyopia thus becomes integrated 
lito the general pattern of strabismic 
(herapy. The tendency of amblyopia 

well as the other sensory-motor 
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visual anomalies to recur calls for 
periodic supervision and checkups 
with reinstitution of treatment well 
into adolescence.® 


Bietti’s work* on the medical thera- 
py of the suppression phenomena in 
strabismus should be mentioned in 
this connection even if it does not as 
yet lead to practical implications. His 
clinical investigations indicate that it 
is possible to reduce or eliminate 
suppression in strabismus by various 
pharmacologic agents administered 
internally or by local instillation. He 
is Investigating inhalations of oxygen. 
benzedrine and strychnine injected or 
given orally, and strychnine and in- 
termedin instilled into the conjuncti- 
val sac. The mode of action is attrib- 
uted to better oxygenation, and to 
the prevention of synaptic blockage. 
He believes that the effect of local 
instillation on amblyopia indicates 
that there probably is a local as well 
as a cerebral factor in the cause of 
amblyopia. 


The psychotherapeutic aspect of 
amblyopia and the possibilities of 
psychotherapy are just beginning to 
be recognized and investigated, and 
psychotherapeutic approaches to the 
treatment of amblyopia are forésee 
able in the future. 


SUMMARY 


The types of amblyopia are 
differentiated and the impor- 
tance of a differential diagnosis 
between amblyopia with and 
without central fixation is em- 
phasized. 


The technique of treating each 
type is outlined, and new in- 
struments and methods  des- 
cribed. 
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ORTHOPTIC PRACTICE IN EUROPE 


Hertua F. Binper, M.D. 


CLEVELAND, OHIO 


OrTHOPTIC practice in Europe is 
similar in many ways to orthoptic 
practice in America. Recently there 
has been much emphasis on the treat- 
ment of amblyopia, and it is perhaps 
in this field of pleoptics that there 
have been the greatest advances. In 
the management of eccentric fixation 
the Europeans have been particularly 
aggressive in the development of vari- 
ous mechanical aids. I will describe 
some of the instruments and_tech- 
niques which have been developed, 
particularly those by Bangerter and 
Ciippers. 


My discussion will include (1) 
amblyopia with central fixation ac- 
cording to Bangerter’s teaching and 
(2) amblyopia with eccentric fixation 
according to the methods of Ciippers. 


AMBLYOPIA WITH CENTRAL FIXATION 


The school of Bangerter,’ St. Gallen, 
Switzerland, treats amblyopia exten- 
sively by coordinating the sense of 
vision and other senses. For example, 
in using the Jocalisator (fig. 1) the pa- 
tient has to find a light which appears 
on a little board. To make this task 
easier in the beginning the light 
placed underneath a little hole in the 
board so that the patient can feel the 
hole over the light with his searching 
finger, while his amblyopic eye tries 
al the same time to locate its target; 
the good eye is occluded. This is par- 
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ticularly important for patients in 
whom an incorrect localization as well 
as poor vision exists. When the eye 
is so improved that the help of the 
sense of touch is no longer necessary, 
a glass plate is put over the board and 
the patient has to rely on his vision 
alone. 


FIG. 


1—Localisator1! 


In order to increase the difficulty 
of this exercise, pictures which have 
holes corresponding to the different 
light bulbs may be put between glass 
plate and desk. Some pictures show 
but few large objects, while others 
have a variety of details in which it 
is, of course, more difficult to find the 
lights. Further advanced pictures in 
this series have holes of a smaller 
size which diminish the intensity of 
the lights. The holes in all pictures 
are placed in a sensible way: the 
light appears in the dwarf’s lantern, 
in a star, and in a lion’s eye, etc. 


Another instrument is the corrector 
(figs. 2 and 3) which uses the sense 
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diminished until the patient finally 
has to rely on his vision alone. 


Another instrument based on the 
same principles is the drill (fig. 4), 
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Plates with different designs for the corrector.1 


of hearing to support the defective 
vision. It consists of a desk covered 
with a metal plate on which various 
designs (letters, drawings, etc.) are 
printed in an insulating substance. 
The patient uses a “pencil” which 
closes a low electric current as soon 
as it touches the bare metal, that is, 
as soon as the patient misses the lines. 
The closed current produces a hum- 
ming noise which tells the patient 
that he is off the track even if the 
amblyopic eye is not yet able to see 
small deviations. This also has the 
psychologic value that other people 
in the room can hear it; thus the 
patient’s pride will let him concentrate 
the best he can to avoid the noise. 
The intensity of the noise can be 


FIG. 4—Drill.! 


which mostly interests mechanically 
inclined boys. If they miss the holes 
a noise can be heard. 


Other instruments use the patient’s 
memory to support the low visual 
acuity. With the Mnemoscope (fig. 5 
a picture, which the patient traces, is 
projected on a piece of paper in a size 
which the patient can easily see with 
his amblyopic eye. After he has traced 
the picture it is projected in a smaller 
size. If the smaller picture had been 
projected first, the amblyopic eye 
would not have been able to discern 
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FIG. 5—Mnemoscope.? 


its details. But since he remembers 
how he has just seen them in a larger 
scale, he will be able to trace them 
correctly. When the amblyopia has 
been improved the patient will be able 
to trace the small sized pictures even 
without having seen them in higher 
magnification. 


The so-called Mnemoscope trainer 
for distance is an instrument which 
the patients are very eager to work 
with, since it seems to be nothing but 
fun. It consists of a movie projector 
(any 8mm. film can be used) which 
may be moved automatically on tracks 
closer and farther away from its 
screen. The focus of the projector is 
changed synchronously to its varying 
position. If the distance between pro- 
jector and screen is large, the picture 
will, of course, be large, and the am- 
blyopic patient (patch over good eye) 
can easily see the scene. When the 
projector is moved closer to the 
screen so that the picture becomes 
progressively smaller, the patient is 
still able to see the same figures and 
is, furthermore, so interested in the 
action on the screen, that he will do 
the utmost with his amblyopic eye to 
watch it. If, after a while, the scene 
becomes too difficult to follow, the pic- 
ture becomes larger again, thus re- 
newing the patient’s interest. 


Another advantage of the instru- 
ment is that many patients may watch 
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at the same time, seated at different 
distances from the sceen according to 
their amblyopia. A probable disad- 
vantage is that it needs much space, 
the tracks alone being about nine feet 
long. 


One of the leading characteristics 
of amblyopic vision is the difficulty 
in separation. The patient will have 
relatively good visual acuity when 
tested with single E’s, the so-called 
“angular visual acuity,” but his acuity 
on a regular E chart will be only 
about half as good. In order to im- 
prove the actual visual acuity to the 
same level as the “angular visual 
acuity” Bangerter’ uses the separation 
trainer (fig. 6), an instrument which 
shows a large number of E’s, all of 
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FIG. 6—Separation trainer.! 


the same size. The distance between 
E’s, which is very great at the be- 
ginning of the exercise, can be gradu- 
ally decreased until it corresponds to 
a regular Snellen’s chart. This gradu- 
al decrease in distance helps the am- 
blyopic eye to overcome its particular 
difficulty. Figure 6 shows a model in 
which the distance can be changed 
horizontally; figure 7 shows a model 
on which the distance between the 
lines is variable as well. 


Some less expensive substitutes for 
this separation trainer have been tried: 
Ehrich* has the E’s different distances 
apart on slides which are shown by a 
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FIG. 7—Separation trainer; interval of symbols vari- 


able in two directions.! 


FIG. 8—E’s printed in different distances with a rub- 
ber stamp. 


FIG.9 Top 


instruments are 


Bottom Visuscope Both 
the Oculus Company 


Euthyscope; 
manufactured by 


projector. I have rubber stamps of E’s 
in sizes of 20/40, 20/30, 20/20. The 
E’s may be stamped on sheets of card- 
board at any desired distance (fig. 8). 
Since (after the purchase of the rub- 
ber stamps) it costs practically nothing 
to make as many charts with as many 
different distances as one desires, the 
charts may be given to the patients 
for home training. 
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A word about terminology: ple 
optics in the European usage means 
all types of training for amblyopia, 
whether the fixation is central or ec- 
centric. Hence, in European literature 
the term includes all the techniques 
described above and the treatment of 
eccentric fixation by means of an af- 
terimage. In America, however, ple 
optics is applied only to the afterimage 
treatment of eccentric fixation. 


AMBLYOPIA WITH ECCENTRIC 


FIXATION 


It is well known that an eye with 
eccentric fixation cannot improve 
its visual acuity over 20/100 since 
the anatomy of retinal areas other 
than the macula does not warrant a 
better acuity. Ciippers,* in Giessen, 
West Germany, has developed a set 
of instruments for diagnosis and treat 
ment of eccentric fixation, which has 
become widely used in central Europe 


over the last four years. The two in- 


struments used are both basically 
ophthalmoscopes (fig. 9) with the ad 
dition of some diaphragms, projecting 
certain marks on the fundus that can 
be seen by patient and examiner 


alike. 


The visuscope has for diagnostic 
purposes a small star in the middle of 
its light beam which the patient is 
asked to fixate. If he fixates foveally. 
the little star can be seen by the ex- 
aminer exactly on the fovea. If the 
patient uses an area other than the 
fovea for fixation, the little star will 
be seen on that extrafoveal fixation 
area (fig. 10). With this instrument 
we can diagnose small amounts of ec- 
centricity which would escape our 
notice with other means of examina- 
tion. 


Once the diagnosis of eccentric fixa- 
tion is made, the second instrument, 
called euthyscope, is used; it projects 
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iG. 10—Image of the star projected by the visuscope 
is seen im eccentric fixation 


FIG. 11—Perimacular dazzle 
with sparing of macula. 


produced by euthyscope 


a larger dark dot on the fundus. The 
dot has to be located so that it covers 
the anatomic macula (fig. 11), while 
the area surrounding the macula— 
and this includes the eccentric fixation 
area—is dazzled by the light of the 
euthyscope. After about 30 seconds 
' patient will have a positive after- 
‘age, that is, a dark dot in a bright 
ield. After a few seconds, however, 
positive afterimage becomes a 
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negative one, in this case, a small light 
dot on a dark background. 


The patient is now asked to super- 
impose the dot of his afterimage with 
a target in the room, e.g., the symbol 
E. As soon as he is able to do so, he 
is actually fixing foveally. It is im- 
portant that the afterimage is negative 
because only through the light dot is 
it possible to see another target. 


Furthermore, the negative afterim- 
age has more the character of an ob- 
ject and has a higher mental value. 
One simple experiment will demon- 
strate this: an afterimage of a circle 
seen against an inclined surface will 
appear as a circle as long as it is posi- 
tive, but will appear to be an ellipse 
when it becomes negative. The nega- 
tive afterimage undergoes the same 
distortions as a real object. The fact 
that it is mentally regarded as a real 
object facilitates the reorientation for 
the direction “straight ahead” from 
the pseudomacula to the anatomic 
macula. In order to prolong the time 
in which the afterimage is visible, 
Ciippers uses an automatic switch for 
the room illumination which changes 
from light to dark in intervals of 
seconds (variable). Longer dark peri- 
ods accentuate the negative afterim- 
age. 


During the course of treatment it 
can be observed with the visuscope 
how the point of fixation is shifting 
towards the macula. This occurs 
gradually in some patients; the fixa- 
tion area is a little closer to the macula 
after every treatment. More frequent- 
ly, it shifts suddenly, e.g., after one 
session the little star might be found 
in the macula but a few minutes later 
it is back to its old place; consecutive 
treatment will then have to stabilize 
the macular fixation. During the en- 
tire period of this treatment the am- 
blyopic eye should be patched in order 
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not to give this eye any chance to use 
the pseudomacula at all. The patch 
on the amblyopic eye is well tolerated 
by all patients. 

Recently Ciippers has been using 
Haidinger brushes in combination 
with the afterimage.‘ Naturally they 
can be perceived only by macular fix- 
ation. 

The results of this treatment have 
been very promising. Good coopera- 
tion of the patient is essential. After 
foveal fixation has been firmly estab- 
lished the treatment proceeds as in 
any case of amblyopia with central 
fixation. Thus the major amblyoscope 
is used in the same way as it is used 
in the United States. Indeed, this de- 
vice is still the most important single 
orthoptic instrument, not only for 
eliminating suppression in amblyopia, 
but also for increasing fusion ampli- 
tude and overcoming anomalous reti- 
nal correspondence. 


COMMENTS 

Orthoptics in Europe has been in- 
fluenced by the economic status in the 
different countries and by the highly 
socialized medical practice. The aver- 
age worker cannot afford a_ private 
physician and expects his state-con- 
trolled insurance to cover these ex- 
penses. Under this scheme of social- 
ized medicine the compensation for 
each patient is very small and there- 
fore most of the orthoptic work is 
carried out in the large university 
clinics. That fact naturally causes 
many problems: many patients live 
far away so that visits twice a week 
or more often are impossible. 

In St. Gallen, Switzerland, this 
problem is solved by hospitalizing the 
patients for a period of several weeks. 
They have wards, separated from the 
main hospital, so that the young pa- 
tients live there as they would in a 
kindergarten rather than in a hospi- 
tal. Treatment during this period of 
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hospitalization is as intensive as pos- 
sible and many of their good results 
might be attributed to that fact. 

In Vienna, Austria, where Ban 
gerter’s principles are followed very 
closely, hospitalization for the sole 
purpose of orthoptic treatment is not 
possible, and for out-of-town patients, 
arrangements are made so they can 
stay with relatives or friends in town 
for several weeks. 

In the European clinics much of 
the routine work in orthoptics and 
pleoptics is done by resident ophthal 
mologists rather than by orthoptists. 
Most of the ophthalmologists doing 
this type of work are women who 
seem particularly suited to treat chil 
dren. This creates an unusual situa 
tion in many clinics with the same 
ophthalmologist-orthoptist handling 
the various aspects of the problem in- 
cluding general ophthalmic examina 
tion, refraction, orthoptic treatment. 
pleoptics, and, in many Cases, surgical 
treatment. This obviously affords a 
continuity of treatment available in 
no other system. 

A disadvantage of this arrangement. 
however, is that most of these physi 
cians spend only a relatively short 
period during their residency in this 
field of orthoptics. Such a resident in 
ophthalmology cannot be expected to 
have all the experience and finesse 
in the field of orthoptics that an 
orthoptist acquires during many years 
of successful practice. 
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THE SECOND IMAGE IN ORTHOPTICS 


E. LANCASTER 


SACRAMENTO, CALIFORNIA 


Norma human vision is binocular. 
Two images are transmitted to the 
brain for interpretation. Images from 
the horopter received on correspond- 
ing areas are fused, or if the disparity 
is within the areas of Panum stere- 
opsis is perceived. In order to see 
with the greatest visual acuity the 
eye must fix in such a position that 
the image falls on the retinal area of 
best acuity; in the normal eye the 
image falls on the macula, or the 
fovea for minute perception. 


With a little practice the infant 
learns that when the two eyes are 
properly coordinated he gets a single 
clear image from the two maculas. 
He also becomes aware of diplopia if 
one eye fixates an object and the 
other eye receives the image of the 
same object on a noncorresponding 
area. If he is fortunate, all his life 
he will be able to fixate with both 
eyes on the same object and get the 
two images on the maculas and let 
the brain fuse the images. 


In the presence of strabismus. or 
intermittently in heterophoria, he 
finds that when one eye fixates, the 
other eye receives the image on a 
noncorresponding area and the brain 
cannot fuse the two images. He must 
either suppress the second image, 
project it in an anomalous direction, 
x tolerate the intolerable, diplopia. 

If he suppresses, he no longer has 
binocular vision. He may grow to ma- 
‘urity without awareness of diplopia, 
including physiologic diplopia. 
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The first step in restoring normal 
binocular vision is to restore percep- 
tion of the second image. To achieve 
fusion the images must be located on 
corresponding areas, either by mov- 
ing the eye to the correct posture, or 
by moving the image as by prisms or 
haploscope so that the second image 
falls on the area of correspondence. 

Since the horopter changes on 
casual seeing, a surgical setting of the 
eye cannot establish a correct loca- 
tion for all distances fixated. Neither 
can a prism give constant correction. 
Nothing can replace the need for the 
patient to exert some muscular effort 
to get and keep the images correctly 
placed. If he cannot exert such effort 
he must either suffer diplopia or use 
suppression or anomalous correspond- 
ence whenever the situation is dif- 
ferent from the fixed relationship 
established by surgical treatment or 
prisms. 

Orthoptics consists of establishing 
perception of the second image and 
developing vergence control. Endur- 
ance in controlling the images is the 
final orthoptic goal. 

The orthoptic steps to fusion suc- 
cess are: (1) to arouse perception 
in the nonfixating eye, (2) to de- 
velop recognition of the location of 
the secondary image, and (3) to help 
the patient improve the location 
(move it within fusion range) to the 
limits of his ability. 

To perceive a second image the 
patient must be able to recognize that 
a first image exists. Each image 
must have identity. There must be 
no confusion between a first image 
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occurring twice and a different, sec- 
ond entity to be perceived and des- 
cribed. This word describe is im- 
portant because perception is subjec- 
tive and we do not know what the 
patient perceives unless he describes 
by word or gesture something about 
his perception. Thus the techniques 
for establishing a second image must 
be a combination of helping the 
patient perceive it and enabling him 
to indicate to us its presence and loca- 
tion. 


Three principal techniques avail- 
able to help the patient perceive are 
light, motion, and the character of 
the image, such as color, size, and 
form. By creating a bright second 
image we make it hard to suppress, 
but if both images are bright we fail 
in the need to create a different 
identity for the second image. This 
is the kind of a dilemma which exists 
when we try to arouse diplopia by 
fixation on a bright light. If the pa- 
tient alternates, he has a_ sense of 
“twoness,” first one and then another 
one, which is not diplopia, not bin- 
ocular perception, but merely alter- 
nate perception. The same thing may 
happen when looking at a red _ but- 
ton or similar fixation material. 
There is no clue to the characteristics 
of the second image and if he is 
aware of “‘twoness,” he thinks he has 
achieved diplopia and will not work 
further to attain it 


The simplest way to secure dif- 
ferentiation of the two images is by 
use of a red filter over one eye. With 
a white fixation object, light, button, 
or picture, the patient can be shown 
two images strikingly different in 
character depending upon which eye 
is fixing. The young child may need 
to be imstructed in the use of the 
word two to describe diplopia and not 
alternation. This is easily done by 
using two pencils, a red one and a 
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white one, holding up one at a time 
and then both and teaching the use of 
the words red, white, and two. (Not 
red-and-white which could mean first 
red and then white, or alternation. 
The words red and white can be a 
serious pitfall and I avoid it by never, 
at any stage of training, permitting 
this phrase. ) 


If the patient cannot fixate steadily 
enough on either the red or white 
to permit perception of a_ second 
object, he needs practice in just this 
stable fixation with one eye before 
he is ready for binocular perception. 
If he fixates steadily but still does not 
perceive a second image he may be 
able to perceive a second color. This 
is especially true if he fixates “red” 
and notices “white” out of the corner 
of the nonfixating eye. The patient 
may be drawn to the wall or window 
(but no change of fixation permitted) 
so that some gross area is perceived 
as “white” while the “red” eye fix- 
ates. A suppressing eye does not be- 
have like a blind eye, and crude per- 
ception of “other color” has proven 
uniformly successful, provided the 
patient does hold fixation with the 
“red” eye. Another technique is to 
fixate “red” while a second, white 
object is brought from behind the pa- 
tient’s head into the field of vision 
of the non-fixating eye. The patient 
is asked to report when he sees it and 
whether it is “white.” This is not 
diplopia, but it is a crude form of 
binocular perception. 


The next step is to get two colors 
on the same area; at first a large 
area such as an 8 x 10 page is held 
two feet from the eyes. If there is a 
picture on the page (painting book) 
the strabismic patient should per 
ceive diplopia. He usually sees two 
colors but suppresses the form (draw- 
ing) of the second image. He fre- 
quently describes the page as _ half 
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red and half white, anatomically im- 
possible but the beginning of bin- 
ocular perception. As this perception 
stabilizes (it is very fleeting at first) 
the patient can learn to report “where 
the red stops” on the page as a pencil 
pointer is moved across. Eventually 
a simple marking such as a spot or 
cross can be perceived as “two.” 
Older children can notice alphabet 
cards as “printed twice.” The fix- 
ation page is gradually decreased in 
size to whatever area the patient’s 
deviation imdicates is practical for 
diplopia without the second image 
moving off into space. 


Binocular perception at near is fol- 
lowed by binocular perception at dis- 
tance. The fixation material is posted 
on the wall and the patient learns to 
hold two colors, and later two images, 
while he walks backward. The tele- 
vision screen is also useful at this 
point in his training. 


At the same time that his aware- 
ness of two images is being stimu- 
lated, his judgment of location (pro- 
jection in space) is carefully trained. 
Not all errors of location in space are 
due to anomalous correspondence. 
\iuch more often they are due to 
the transitory character of such im- 
ages, giving the patient too little 
time to make accurate judgments 
about location. He “guesses” or tries 
to “remember where it was” after it 
is no longer perceived. In the pres- 
ence of alternation the patient always 
“guesses” wrong. This is a_ great 
help to the technician, who can feel 
sure that if the second image is 
wrongly located it is not in existence. 
Close inspection of the patient’s eyes 
will show a loss of fixation just before, 
x while, he is making up his mind 
ibout what to say. In _ well-estab- 
lished cases of anomalous correspond- 
ence there will be two images from 
he nonfixating eye, one correctly 


located and the other too close to the 
primary image. The patient needs to 
be coached to disregard the anoma- 
lous image. 


When the patient has good aware- 
ness of the second image by means 
of the red filter, he is taught to hold 
it while the filter is removed. Sub- 
sequently he learns to recognize di- 
plopia without the help of the red 
filter. 


While this practice in perception 
is being carried out, the patient 
should also receive instruction in the 
controlled situation offered by the 
major amblyoscope. This is especially 
efficient because it is possible to use 
two images of very different charac- 
ter so that there need be no confusion 
about which one is being described. 
These simultaneous perception _tar- 
gets cannot be fused. They can only 
appear “fitted,” when projected in 
the same direction, and “apart”? when 
in different directions. If one image 
is suppressed (no matter how fleet- 
ingly) it has no relationship to the 
image which remains perceived, sim- 
ply because it does not exist. 


The technician must be sure that 
the conditions are right for the per- 
ception of a second image before the 
patient is asked to report on it. Even 
with the conditions objectively cor- 
rect, the patient may be suppressing 
and not perceive a second image. If 
pressure is put on him to report about 
it he feels that he must make some 
sort of statement, and if there is no 
fact to report, he has to guess or im- 
agine, which is not the kind of “evi- 
dence” that is helpful to diagnosis 
and efficient treatment. It takes time 
to observe and evaluate and report 
upon a situation. Hence, the patient 
must perceive the second image with 
sufficient stability to make up his 
mind and report on it. The time in- 
terval necessary varies widely with 
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the difficulty the patient has in per- 
ceiving and with his maturity in 
making responses. 


To get a prompt, accurate, response 
the technician must be sure the pa- 
tient has an adequate vocabulary for 
describing what he sees and uses his 
words with the meanings she intends. 
There are many semantic pitfalls in 
words like two and in. Since simul- 
taneous perception may be present but 
very fleeting, long, wordy phrases are 
often inaccurate because the situation 
has changed before the statement is 
completed. Questions should be framed 
in such a way that the patient needs 
to make only a quick either-or or yes- 
no decision. 


There are three stituations the pa- 
tient can perceive while looking at 
simultaneous perception (SP) targets: 
they fit, they do not fit, or one is out 
of sight. If they fit or do not fit the 
patient does perceive a second image, 
but if he is suppressing he has no 
second image and is much lower on 
the ladder of binocular vision. In the 
absence of a second image he is not 
ready for any kind of vergence con- 
trol. 

Failure to perceive a second image 
is the commonest cause of orthoptic 
failure. It prevents breakdown of al- 
ternation and vergence control in 
monocular strabismus, especially low 
degree esotropia and high exotropia. 
No pains should be spared to find out 
reliably whether the patient perceives 
a second image and hence is ready 
to locate and control it, or whether it 
is absent from his consciousness and 
is only imagined, imitated or guessed. 


The best objective clue to percep- 
tion is the posture and stability of the 
fixating and nonfixating eyes. In the 
absence of stable fixation of one eye 
the other eye has no opportunity to 
receive a second image for perception 
in the brain. If the relationship be- 


tween the two eyes is unstable it is, 
by definition, ill-defined, and the pa- 
tient cannot give it identity and loca- 
tion. If the patient is not collecting 
facts about a second image, he cannot 
be expected to state facts. 


It must not be assumed that when 
a patient makes a statement that it 
is true to fact. It is often assumed that 
a patient has anomalous correspon- 
dence when he says the “baby is in” 
and the second image is off the fovea. 
He is not necessarily seeing the baby 
“in” (projecting the baby image in 
the same direction as the crib). He 
may be alternating and trying to re- 
member where the baby “was,” or 
guessing where he “might be.” 


To help the patient report correctly 
it is useful to teach him that “out of 
sight” is an acceptable statement if it 
appears true to the patient. If asked 
where the baby is, few patients spon- 
taneously think it is appropriate to say 
out of sight; they think they must re- 
port some kind of definite where- 
abouts. Moreover, most patients “find” 
the baby so easily by alternating, that 
they do not realize that it is ever out 
of sight. 


Stable fixation on one image makes 
it possible to find out whether the 
second image is really present, and 
then to locate it. First attempts at 
location may be very gross, as on 
“this side” or “that side.” Progress 
can be gradually made toward “‘touch- 
ing the crib” and finally “in the 
crib” if suppression does not persist. 

Since SP targets are highly arti- 
ficial, it is important to collect evi- 
dence about actual fusion skills as 
soon as possible. This is difficult be- 
cause, to the patient, the single image 
of fusion looks like the single image 
of suppression. Only the check-marks 
are different. Hence, great accuracy 
in reporting the presence or absence 
of check-marks is vital for accurate 
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diagnosis. The check-marks must be 
suitable for quick, reliable observa- 
tion and the patient must use quick, 
accurate words if he is to report cor- 
rectly on rapidly changing situations. 
Patients, just because they are orthop- 
tic patients, are usually very inexperi- 
enced in fusion and are immature in 
fusion perceptions, whatever their 


aCe 
ages. 


Check-marks vary in location, size, 
color and in importance to the appear- 
ance of the picture. They should be 
selected for the purpose in mind. For 
encouraging stable fixation, laterally 
placed check-marks are a poor choice. 
They make the patient feel he must 
look to the side for observation of the 
check-mark and lose fixation. On the 
other hand, central check-marks may 
be im the area of deep suppression. 
Large check-marks are not easy to 
suppress but give no clue to the exis- 
tence of small suppression areas, es- 
pecially the fovea. Some check-marks 
are so extraneous to the character of 
the picture that children have diffi- 
culty in attending to them. Others are 
so difficult that the patient is discour- 
aged from attempting to perceive 
them. 


Fewer patients develop peripheral 
suppression than central suppression. 
[t is not so important for casual com- 
fort. Hence, any techniques that en- 
courage peripheral perception are 
most likely to be successful in giving 
some awareness of binocular percep- 
tion. The psychology of success is 
important in orthoptics. The patient 
should be given a task which is a 
challenge and yet within his ability. 


If the normally fixating eye is 
directed to fixate, the deviated eye 
is experienced in suppression and will 
have great difficulty perceiving the 
second image. If the usually suppress- 
ed eye is induced to fixate, the other 


eye is not expert at suppression and 
will more readily perceive diplopia. 
This is true with and without the use 
of the amblyoscope. 


If the importance of the second 
image is admitted and the techniques 
for establishing it attempted, but the 
problem remains, are the methods 
successful? Does the patient truly 
perceive a second image? Is it pro- 
jected normally? If true, progress 
proceeds to vergence control. If not 
true, exposure to situations requiring 
vergence control are futile. 


Some patients attain such a good 
status from refraction and _ surgical 
treatment that the second image is 
established spontaneously. They may 
need orthoptic help in vergence con- 
trol only, or in accomodation-con- 
vergence balance, or none at all. Their 
learning process in binocular _ skill 
may proceed with little or no super- 
vision. Such patients have rarely 
come to my attention. I nearly always 
find remnants of visual conditioning 
which, despite excellent ophthalmic 
care, prevent spontaneous perfection 
of normal visual habits. 


If the objective status of the pa- 
tient is such that he should be fusing, 
the best test of his subjective status 
is physiologic diplopia. In the presence 
of suppression the patient has a 
single image such as he would have 
if he fused. He must check on his 
status by some means other than in- 
spection of the fixation object. A bar 
for physiologic diplopia practice is 
most convenient. Since normal eyes 
are adept at suppression of physiologic 
diplopia and other distracting images, 
a good deal of coaching is often neces- 
sary to teach a patient to report 
correctly on physiologic diplopia such 
as bar framing or bar reading. 


To teach recognition of physiologic 
diplopia it is often helpful to demon- 
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strate that if one eye is suppressed 
(or covered) the single bar is solid, 
and “hides something.” Physiologic 
diplopia (for near, fixation at dis- 
tance) gives two transparent bars. 
In bar-reading practice the patient 
should be required to report (read) 
what is seen “through the left bar,” 
etc. 

There is the problem of the patient 
who claims diplopia, which he usually 
describes as “seeing double.” His 


status must be analyzed to find out 
whether he is seeing a second image, 
or the same image in two different 
places. The images must be differenti- 
ated, as by a red filter, and the pa- 
tient indoctrinated with the idea that 
“out of sight” is an acceptable situa- 


tion, before a discussion of the actual 
presence of a second image can be 
discussed intelligently. 


Orthoptics should be directed at the 
patient’s disability. Nature has or- 
dained the skills of fusion. They con- 
sist of the motor reception of two 
images maintained on corresponding 
areas for different distances and direc- 
tions of gaze, plus the sensory inter- 
pretation of them as disparate, fused. 
or stereoscopic. If the patient is not 
so fortunate as to learn spontaneously 
he must be taught how to discover his 
errors and correct them. Nature’s sig- 
nal of error is diplopia. We have not 
invented a better tool. We can only 
restore perception of it to patients who 
have become conditioned to ignore it. 


CONJUGATE OCULAR MOVEMENTS IN 
CATS AND HUMANS 


JANE E. Hype, Px.D. 


LOS ANGELES, CALIFORNIA 


For several years a small group of 
investigators at University of Cali- 
fornia at Los Angeles has been en- 
gaged in a study of the central nervous 
system and its role in control of eye 
movements. Experiments were de- 
signed to determine which parts of 
the central nervous system were 
critical for the performance of normal 
conjugate ocular movements, and 
where lesions might be placed which 
would result in particular defects re- 
sembling certain clinical syndromes. 
Although a human being has the ad- 
vantage of communicating about di- 
plopia and other symptoms of abnor- 
mal ocular motility, there are certain 
experimental procedures which can 
be carried out more readily on lower 
animals. For example, one can stimu- 
late a part of the brain of an animal 
through an electrode inserted into the 
nervous system, but it is difficult to 
get human volunteers for such experi- 
ments. 


We have devoted considerable effort 
in the last few years to determining 
the best method of obtaining conjugate 
ocular movements in an experimen- 
tal animal, to describing these move- 
ments as accurately as possible, and 
to determining their reproducibility 
from animal to animal. It has also 
been felt necessary to compare the 
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experimentally induced eye move- 
ments with some type of normal 
human eye movement for unless there 
were similarities between the two 
types of movement we would feel 
it impossible to extrapolate any ex- 
perimental results to the human. 

For the animal experiments the cat 
was chosen. In all cats of average 
weight, the shape of the skull and 
brain is so similar that stereotaxic 
techniques’® can be used for accurate 
placement of electrodes in small, 
deeply placed structures such as the 
oculomotor nucleus. Monkeys, which 
are closer to humans than are cats, 
were not used for two reasons: they 
are much more expensive, and they 
exhibit much more convergence. For 
preliminary studies we felt that con- 
jugate deviations or versions were 
sufficiently complex without the add- 
ed factor of vergences. 

Numerous investigators in the last 
80 years have evoked eye movements 
by electrical stimulation of different 
parts of the brain. Electrical stimula- 
tion is a useful tool because the in- 
tensity can be graded and reproduced 
at will. Using this method of evoking 
eye movements, the first two problems 
we faced were the making of maps 
of the brain stem showing which areas 
yielded conjugate ocular movements 
on stimulation and which did not, and 
the finding of the best preparation 
(with or without anesthesia) to use 
for further studies. 

The brain stem, extending between 
the spinal cord and the cerebral hemi- 
spheres, was selected as the first part 
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of the nervous system to study for 
two reasons. First, the final motor 
nuclei (III, IV and VI) innervating 
the extraocular muscles are situated 
within the brain stem. Second, “cen- 
ters for conjugate gaze” have been 
postulated by many authors, and most 
of them have been located in some 
part of the brain stem. Cogan,* for 
example, describes a “‘pontine center 
for lateral gaze,” and discusses’ the 
superior colliculus as the probable 
“center for vertical gaze.” Other 
authors offer these or other regions of 
the braim stem as coordinating centers 
for gaze in one or another direction. 


In our first experiments the brain 
stem was systematically mapped im 
four feline preparations to determine 
the areas yielding conjugate eye move- 
ments in response to electrical stimu- 
lation. In cats anesthetized with either 
Nembutal or chloralosane, conjugate 
deviations were obtained from only a 
few small regions of the brain stem.° 
In the unanesthetized cats, however, 
stimulation of sites in widespread 
brain stem areas yielded coordinated 
movements of the eyes. 


Of the unanesthetized preparations, 
the encéphale isolé® was selected as 
preferable to the decerebrate® because 
its higher centers are intact. (To pre- 
pare an encéphale isolé, the spinal 
cord is sectioned at a high cervical 
level under ether; when the ether 
effects are over, the animal, now un- 
anesthetized, remains quiescent and 
apparently with no pain for the re- 
mainder of the experiment. ) 


In the feline encéphale isolé, spon- 
taneous movements of the eyes are 
varied; sometimes the eyes move con- 
jugately, and at other times they 
assume a dissociated or disjugate posi- 
tion. It is thus possible to stimulate 
a particular brain stem site several 
times, with the eyes in different initial 
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positions. Watching the eye move- 
ments obtained under these conditions 
suggested that the movements were 
“goal-directed”; that is, the eyes al- 
ways moved to the same final position 
on repeated stimulation of the same 
brain stem site, regardless of the initial 
position and its directional relation to 
this final position. Thus movements 
of different direction, but to the same 
goal, could be evoked by stimulation 
of a single site.” Since current con- 
cepts of coordinating centers are in 
terms of movements in specific direc- 
tions,* the prelimimary finding of 
“goal-directed eye movements” indi- 
cated a possible need to redefine the 
concepts in terms of the position of 
the eyes at the end of a movement 
rather than of the direction they tra- 
versed to reach this position. 


At this point more accurate infor- 
mation on the characteristics of eye 
movements evoked from the brain 
stem seemed necessary. Motion pic- 
ture recording of the eyes offers an 
objective method for determining the 
position of the eyes at any phase of 
a movement, and also yields informa- 
tion on the speed of the movement in 
terms of distance traveled by the 
eyes in a unit of time. From analysis 
of motion pictures it was found that 
repeated stimulation of any one site, 
in each of several regions of the 
brain stem, caused the eyes to as 
sume the same final position with a 
high degree of accuracy.*’ The an- 
atomic location of the stimulating 
electrode was the major factor deter- 
mining what this position of gaze 
would be with respect to the animal’s 
visual field,’ although alterations in 
the intensity of stimulation could 
shift the position within the same 
quadrant.* 


The speed of the eyes in respond 


ing to electrical stimulation of certain 
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brain stem sites in the feline encép- 
hale isolé was found to follow a 


characteristic pattern. Typically, when 


the stimulus was turned on, the eyes 
started moving, and rapidly reached 
a maximal velocity. This rate of 
travel was maintained only briefly; 
the eyes began to slow down, and 
moved more and more slowly as the 
final position was approached. The 
time spent in increasing speed was 
much less than that spent in slowing 
down, so that the resulting graph of 
velocity as a function of time pre- 
sented a “skewed” or asymmetrical 
shape.* 


While the eye movements evoked 
in our cats appeared to resemble the 
saccadic movements seen when hu- 
mans voluntarily change fixation, we 
wished to determine how similar the 
two types of movements really were. 
A search of the literature on human 
saccadic movements revealed that not 
all studies of the speed of human eye 
movements are in agreement. Sev- 
eral descriptions of the velocity func- 
tion can be found, which fit several 
completely different shapes of curves: 


(1) Adler' describes the velocity 
as fairly uniform; this would result 
in a velocity function resembling a 
curve with a broad flat peak. 


(2) The velocity of a_ saccadic 
movement was found by Westheimer 
to resemble a modified sine curve™; 
he interpreted this to indicate that a 
saccadic movement results from a 
single simultaneous change in the in- 
nervation of the extraocular muscles 
causing the eyes to assume a new 
position in the orbit dictated by the 
resulting change in muscle tension. 

(3) The illustrations of Brockhurst 
and Lion® show a skewed velocity 
finection, in which acceleration oc- 
curs in a shorter time than decelera- 
tion. The shape of this latter curve 
resembles that which we found for 
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the eye movements evoked by brain 
stem stimulation in cats, and corres- 
ponds to Adler’s description of simple 
muscle actions.' 


In view of the variety of velocity 
functions for human saccadic move- 
ments available in the literature, we 
wished to compare the velocity of 
human and feline eye movements 
using the same recording technique 
for each. Accordingly, a study of hu- 
man voluntary saccadic eye move- 
ments was undertaken.® Ten adults 
were asked to look as rapidly as pos- 
sible back and forth between two 
fixation targets, while their eyes 
were photographed at high speed. 
With the targets separated by an 
angle of 30 degrees, measurements 
of the distance of pupillary move- 
ment from film frame to frame were 
obtained. These yielded a skewed or 
asymmetrical velocity function: when 
moving from one fixation target to the 
other, the eyes rapidly increased in 
speed to a maximal velocity which 
was not maintained; the eyes began 
to move more slowly, and continued 
to slow down until the end of the sac- 
cade. 


The skewed shape of the velocity 
curve for human saccadic movements 
resembled the asymmetrical velocity 
functions found for brain stem 
evoked ocular movements in the en- 
céphale isole cat. The curves are 
similar to those found by Brockhurst 
and Lion® with a different recording 
technique. Both human and feline 
velocity functions of asymmetrical 
shape support Adler’s description’ of 
how one would expect the eyes to 
move onthe basis of simple mechan- 
ics of the extra ocular muscles. 


How is the speed of the moving 
eye adjusted to compensate for move- 
ments of different distances? In 
theory adjustment of speed to distance 
could be made in one of several ways. 
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For example, (1) the eyes might 
achieve a maximal speed which was 
the same for any distance, but this 
might be maintained for longer times 
with longer distances; or (2) the 
maximal velocity might be so much 
greater with longer distances that it 
fully compensates for the distances; 
(3) partial compensation for  in- 
creased distance might be obtained 
by an increase in the maximal speed 
and the remainder by increasing the 
total time of the saccade. 


Adjustment of speed to distance for 
the electrically evoked eye movements 
in the encéphale isolé cat was found 


to conform to the second theoretical 


type. That is, with repeated stimu- 
lation of one brain stem site, the 
eyes took the same amount of time 


to reach the final position character- 
istic of this site whether they had 
been near or far from this position at 
the time the stimulus was begun.*® 
Thus all compensation for increased 
distance was made by an adjustment 
of velocity. 

In the case of human voluntary 
saccades, however, the adjustment of 
speed to distance corresponded to the 
third theoretical type. Both the maxi- 
mal velocity and the total time of 
ocular movement were increased with 
increasing separation of the fixation 
targets.” 

It is not surprising to find a dif- 
ference in adjustment of speed to dis- 
tance in two so dissimilar types of 
ocular movements those studied. 
Cats and humans have certain dif- 
ferences; an encéphale isolé is not 
like an intact organism; electrical 
stimulation is artificial compared with 
voluntary activity. Experiments can 
be designed to determine which of 
these factors is responsible for the dif- 
ferences observed in relation of vel- 
ocity to distance of a conjugate eye 
Quite possibly the most 


as 


movement. 


JANE E. 


HYDE 


important difference in the two types 
of movement described is the dif- 
ference between electrical stimula- 
tion and voluntary activity. 


It is perhaps surprising that ocular 
deviations evoked by electrical stimu- 
lation of the nervous system have any 
resemblance to conjugate movements 
of an intact organism. After all, the 
method of stimulation is 
unphysiologic in the sense that the 


electrical 


stimulus activates a large population 
of neurons to discharge synchron 
ously whereas normally a discharge is 
That there 


are resemblances is encouraging, since 


apt to be asynchronous. 


an experimental preparation like the 
feline encéphale isolé affords oppor 
tunities for surgical and pharmaco 
logic manipulation of the oculomotor 
apparatus which are impossible in the 
human. It is to be hoped that studies 
on this and related preparations may 
one day lead to a better understand 
ing of some of the defects of ocular 
motility so frequently observed in the 


clinic. 


some of char 


In the 
acteristics of ocular movements evoked 


conclusion, 


by electrical stimulation of the brain 
stem of the encéphale isolé cat have 
been compared and contrasted with 
of human voluntary 
movements. While there 
differences 


characteristics 
saccadic 
are certain fundamental 
in the two types of eye movements 
studied, it is felt that the conjugate 
ocular deviations of the which 
can be evoked under controlled con- 
of central 
which 


cat, 


exhibit evidence 


coordination 


ditions. 
nervous makes 
this preparation a valuable tool for in 
creasing understanding of the _ basic 
mechanisms of ocular motility in man 
as well as in lower animals. 


CONJUGATE OCULAR 
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THE COMMON POCKET MIRROR 
AS AN ORTHOPTIC INSTRUMENT 


Lester H. Quinn, M.D. 


DALLAS, TEXAS 


Tuts paper should be of special in- 
terest to the ophthalmologist who does 
not have an orthoptist and who does 
not have a major amblyoscope. I will 
explaim how the common plane mirror 
can be used to study the binocular 
status of a young patient. 


The mother stands in front of the 
child; the ophthalmologist stands to 
the side of the child on the side of 
the strabismic eye. The child is given 
a plane mirror to hold in front of the 
strabismic eye and is shown how he 
can make the image of the ophthal- 
mologist move back and forth, and up 
and down out in front of him. Then 
he is told to move the image of the 
ophthalmologist so that it appears to 
be in the place where his mother is 
standing; when the two images are 
superimposed, he says “Now.” 


The ophthalmologist watches the 
fixation of the eye in the mirror and 
the mother watches the fixation of the 
other eye. If necessary, each observer 
can shine a small flashlight into the 
eye he is observing in order to be 
sure of the fixation. The light should 
be held near the line of vision of the 
observer. The child may also try to 
fuse the two lights. Various targets 
can be used by the ophthalmologist 
and the mother, but one target must 
be the mirror image of the other. If 
the mother is not a reliable observer 
a nurse can replace her. 


Meeting of the 
April 


Southern Regional 
Orthoptic Technicians, 


Presented at the 
American Assox 


19, 1958, 


iation of 
Houston. 


Several reactions can be obtained. 
The child may be completely unable 
to see the ophthalmologist with his 
strabismic eye as long as his fixating 
eye is open. This child has deep- 
seated suppression and will not see 
double after surgical treatment. 


Anomalous retinal correspondence 
is indicated when the strabismic eye 
is not fixing on the ophthalmologist 
at the time the child says the two 
images are together. It is difficult to 
determine the difference between 
harmonious and unharmonious retinal 
correspondence by this simple method. 

When the child has normal retinal 
correspondence, both the ophthalmo 
logist and the mother know the child 
is fixating on them when he says the 
images coincide. 

Macular and perimacular suppres 
sion is denoted when the image of the 
ophthalmologist disappears just as it 
should coincide with the image of the 
mother. Suppression can occur with 
normal retinal correspondence and 
with both types of abnormal retinal 
correspondence. 

Patients with alternating  strabis- 
mus who rapidly change fixation make 
the examination more difficult. 

If retinal correspondence is normal. 
home exercises with the mirror can 
be given to massage the macula 
and combat suppression. Convergence 
insufficiency can be treated by con- 
vergence exercises. A simple method 
is to use two milk bottles, one in front 
and one to the side of the patient. A 
vertical line is placed on one bottle 


POCKET 


and a horizontal line is placed on the 
other. The distance of the bottles to 
the eyes should be equal and _ the 
bottles should be at the same height. 
The mirror is moved from a lateral 
position medially until the bottles 
fuse and a cross is seen on the single 
image. Then the mirror is moved 
further in the same direction with the 
patient holding fusion by converging 
the eyes. 


Ingenuity must be used to hold the 
interest of the patient. Television has 
been used with polaroid screens and 
with red and green filters. Still an- 
other method is to use two television 
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sets placed facing each other, one on 
each side of the patient. The patient 
looks into two mirrors arranged in the 
same manner as a stereoscope used for 
viewing roentgenograms. The mirrors 
are fixed to form a 90 degree angle. 
The mirror holder can be moved for- 
ward or backward to obtain fusion. 
One third of each set is occluded. 


I have found the single mirror a 
quick way to learn a great deal about 
how the patient uses his eyes. The 
mother with normal binocular vision 
is startled to learn that her child can- 
not do what seems to her to be a very 
simple thing. 
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ORTHOPTIC VARIATIONS 


GERALDINE Woop KNIGHT 


SEATTLE, WASHINGTON 


THE orthoptic precepts presented 
in this paper are not new, but I have 
found variations of the standard prob- 
lems. The problems discussed in this 
paper include: (1) The loss of con- 
vergence and accommodation follow- 
ing head injuries, (2) fatigue of ac- 
commodating muscles, and (3) in- 
tractable cases of abnormal retinal 
correspondence. 


PROBLEMS AFTER HEAD INJURIES 


How often have you heard the pa- 
tient who has been a victim of a head 
injury or whip-lash injury described 
as “neurotic” or “malingering’? His 
symptoms are vague and disconnected 


and frequently related to obscure visu- 
al problems. During the past year we 
have had over thirty of these patients 
referred to our clinic and consequently 
have spent a great deal of time in 
medical libraries trying to locate spe- 


cific literature on the condition. We 
searched under the titles of “head in- 
juries,” “‘whip-lash injuries,” and 
“concussions.” One interesting article 
written by a U. S. Naval doctor de- 
scribes the loss of accommodation ex- 
perienced by many service men who 
suffered concussions resulting from 
bomb blasts; but no mention was made 
of loss of convergence. 

Dr. John Gipner reviews in detail 
all the ocular symptoms of head in- 
juries, including pupillary changes 
and subsequent death. He also briefly 
mentions “precipitated presbyopia” 


American 
1957, 


meeting of the 
Technicians, Oct. 14, 


Presented at the annual 
Association of Orthoptic 
Chicago 


and recession of the near point of 
convergence.’ 


I found only one comprehensive 
piece of literature on the results of 
head injuries.” The speakers at this 
symposium had a great deal of materi- 
al in their World War II records from 
which to draw. In this book a dis 
cussion of the loss of depth perception 
was interesting and Dr. A. G. Cross 
deals with the loss of accommoda 
tion and convergence at considerable 
length. He describes the loss as very 
common. He states that: 


Most cases show equal defect of the two 
functions (convergence and accommodation 
but occasionally either may be deficient 
separately. Spontaneous recovery occurs in 
some of these patients but the 
hastened, and in other cases brought about. 
by orthoptic treatment. The rapidity with 
which cure may occur under treatment is an 
indication of the absence of organic cause 
and of the functional nature of the defect. 


process is 


The majority of our patients have 
been victims of “whip-lash injuries’: 
the result of being struck, usually from 
behind, while riding in a car. When 
this great force strikes, the head is 
lashed forward and then backward. 
The result of this whip-like action on 
the neck may range in severity from 
only temporary stiffness to permanent 
disability or even death. Sprain of the 
ligaments and capsular structures of 
the cervical spine is caused and the 
sympathetic nervous system is_ the 
most likely to be interrupted because 
of its vulnerable position in the cervi- 
cal region. 


Our particular interest in these pa- 
tients has been due specifically to a 
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notable loss of convergence which was 
the one common symptom in the 
majority of our patients. It appeared 
after injury with no previous record 
of ocular symptoms. The incidence 
accommodation was not 
quite as high, and although most of 
these patients experienced a constant 
loss of accommodation, in two cases 
the ability to accommodate was in- 
termittent, fluctuating from one mo- 
ment to the next. 


of loss of 


Fourteen months ago a man’s car 
was struck in the rear while he was 
driving. Since that time he has worn 
a neck brace and is still receiving 
therapy for the neck injury. For the 
first six months he experienced con- 
stant throbbing in his head and eyes. 
then he states that his ocular 
symptoms have been “an intermittent 
sensation of pressure or squeezing” in 


Since 


his eyes. These symptoms are prob- 
ably associated with his still-damaged 
neck ligaments. However, he 
stated that immediately after the ac- 
cident he could not read small print. 
This symptom was described in Dr. 
Gipner’s article as “precipitated pres- 
byopia.” This patient was 43 years 
old and could expect a gradual onset 
of presbyopia over the next ten years: 
the injury caused an overnight aging. 


also 


His main ocular problem now is 
that he “must to locate any- 
thing he wants to see. He is an ac- 
countant and is trying to continue 
full-time work. Examination revealed 
insignificant muscle imbalance: none 


focus” 


for distance and seven diopters of out- 
ward deviation for near. He had con- 
stant crossed diplopia at near due to 
the fact that his near point of con- 
vergence was three feet. (He did not 


realize that diplopia was present. 
During testing he stated that he saw 
only one image but admitted that he 
alco saw “a reflection over there.” 


This is true of many adults although 
children readily recognize diplopia. ) 


Fusion was at zero on the tropo- 
scope, with a normal amplitude of 
divergence but absolutely no conver- 
gence. 


Only 3 of 32 patients have had an 
excessive amount of exophoria. The 
usual amount varied between two and 
ten diopters. One diopter of hyper- 
phoria was present which fluctuated 
from left to right. 


One of the important questions in 
this type of injury case is, “What was 
the patient’s binocular visual status 
before the accident?” No_ previous 
ocular records were available and 
therefore the only clues we had were 
the presence or absence of fusion and 
the amount of suppression present. 
For example, another 43-year-old man 
was referred to us after an industrial 
accident that included a_ whip-lash 
injury. Since the Workmen’s Com- 
pensation Board was involved, it was 
important to try to determine if the 
accident had caused the constant 
diplopia that was present at near. No 
deviation existed for distance, but 
twenty diopters of exotropia were 
present at near. On the troposcope 
he demonstrated only weak fusion, 
and no simultaneous perception was 
found. He had alternate suppression 
at his angle of deviation. Since the 
accident had occurred only three 
months before, it was unlikely that. 
at his age, he had developed so much 
suppression in such a short time. Also 
the amount of outward deviation at 
near was excessive. We, therefore, 
presumed, that probably the condition 
had been aggravated, but not caused, 
by the accident. 


A similar case was that of an elderly 
woman who fell and suffered a con- 
cussion. Four weeks later she still had 
an exotropia of twenty diopters at near 
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and alternate suppression when con- 
vergence broke. Consequently, we 
presumed the condition had existed 
before the fall. Of course, some foveal 
suppression was found in other cases 
but no more than one usually finds 
in many normal adults with latent 
deviations. 


One interesting case was that of a 
young woman who tripped over a 
curb and fell on her knees. She did 
not bump or knock her head in any 
way and yet has been suffering from 
ocular symptoms similar to those of 
a whip-lash case. It is possible that the 
fall had somewhat the same effect as 
a whip-lash, that is, her head was 
jerked first in one direction and then 
in the other. 


Now, with regard to orthoptic treat- 
ment of these patients, most of the 
patients responded rapidly to simple 
convergence traming. An average of 
six treatments at the clinic and con- 
scientious home exercises relieved the 
symptoms, returned convergence to 
the near point to normal, regained 
accommodation, and maintaimed con- 
stant single binocular vision. 


Four patients definitely did not im- 
prove. Two of these were elderly 
patients who appeared to be unable to 
understand and carry out any instruc- 
tions given them regarding home ex- 
ercises. The other two patients had 
severe whip-lash injuries and_ the 
damage to their neck ligaments is such 
that they suffer intensely from head- 
aches and are therefore unable to re- 
spond to orthoptic treatment at this 
time. 


Three cases proved to be unusual. 
One concerns a woman in her early 
thirties who is still wearimg a neck 
brace after 18 months. Although her 
convergence and accommodation re- 
sponded easily to treatment, she finds 
that if she fails to do her home exer- 


cises, which are merely divergence 
and convergence with stereoscopic 
cards, the ocular symptoms return 
immediately; she continues to do them 
daily. She also suffers from photo- 
phobia which has not diminished with 
time. 


The second unusual case concerns 
a state patrolman, 50 years old, who 
was injured six months ago. Although 
he is not in a neck brace, it is neces- 
sary for him to have physical therapy 
twice weekly for his injured neck. 
Between these treatments the discom- 
fort gradually increases until he is in 
considerable pain; his ocular symp 
toms increase accordingly. We are 
working in conjunction with the phys- 
ician who is supervising the therapy 
and the patient now comes to our 
clinic immediately after his physical 
therapy. In this way he responds 
more readily to orthoptics. Although 
he slips back somewhat between treat- 
ments as the neck pressure builds up. 
he appears to be gradually gaining 
more and more control of his con- 
vergence and accommodation. 


A 26-year-old man was referred to 
us two months after his whip-lash in- 
jury. He had no deviation for dis- 
tance but an eight-diopter exotropia 
for near with constant diplopia. His 
near point of convergence was twenty 
inches. Response to treatment was 
rapid and after six visits to the clinic 
his convergence was normal. However. 
six months later he returned. In the 
interim he had decided to give up his 
work and return to the University. 
The added ocular burden of almost 
constant close work caused an immedi- 
ate breakdown of his convergence and 
accommodation. He has again started 
orthoptic treatments and is showing 
improvement, but time is necessary to 
see the end result of this case. So far, 
he is the only patient who has re- 
turned. 
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I have grouped all these patients 
with head injuries and whip-lash in- 
juries under one classification as they 
appear to suffer from a common com- 
plaint, that is, loss of convergence and 
accommodation, the actual cause of 
which is apparently still uncertain. 
Naturally many of these patients are 
of special interest to insurance com- 
panies and compensation boards and 
the matter is a controversial subject. 
But I feel that these patients’ symp- 
toms, which are often severe, have 
been dismissed many times as com- 
plaints of malingerers or neurotics. 
In our clinic, we have found present 
an actually existing abnormal condi- 
tion which usually responds well to 
orthoptic training. 


FATIGUE OF ACCOMMODATING 


MUSCLES 


The second problem we have been 
studying during the past year is also 
related to accommodation and conver- 
gence. You have no doubt heard many 
ophthalmologists state, “Convergence 
insufficiency does not cause symp- 
toms.” This statement is made fre- 
quently and with reason. Why is it 
that in a group of 20 persons, all of 
whom may have a near point of con- 
vergence of 75 to 100 mm., only two 
or three will complain of symptoms? 
The doctor may classify some _ of 
these people as neurotics because their 
symptoms are vague and varied but, 
nevertheless, cause great discomfort. 
There must be some other answer to 
this problem. 


Unfortunately, orthoptists seldom 
examine normal, symptom-free pa- 
tients. These have been examined by 
the ophthalmologist or, in most cases, 
they never even enter the doctor’s of- 
lice. Consequently, there is little op- 
portunity for comparative — studies. 
Last fall, however, we did have an 
/pportunity to examine a group of 


50 student nurses, an intelligent, un- 
selected group of young adults who 
are engaged in a certain amount of 
“close work.” The results of this sur- 
vey were: 

1. Thirty-three girls had a near 
point of convergence of 50 to 95 mm. 
and one half of these had symptoms 
of eye strain. 


2. Thirteen girls had a near point 
of convergence of 100 mm. or more, 
and one third of these had symptoms 
of eye strain. 

3. Four girls had a near point of 
convergence of 40 mm. or less. 


These results would suggest that 
there was no relationship between 
their near point of convergence and 
their symptoms. 


During the examination we also 
tested their powers of accommodation 
at twenty feet using minus four 
spheres and a Snellen chart. Fifty 
per cent easily read the 20/20 line. 
Sixty per cent of the remaining half, 
who obtained varying results between 
20/40 and 20/200, had symptoms of 
ocular discomfort. This result suggests 
some relationship between weakness 
or fatigue of accommodating muscles 
and symptoms. As a consequence of 
this small survey, we began testing 
the accommodation of all patients who 
were referred to our clinic with symp- 
toms of visual discomfort. 


The majority of our patients in this 
group are between 20 and 35 years 
old and, as such, should be able to 
exert three to five diopters of accom- 


modation. We therefore tested the 
near and distant binocular vision of 
all these patients with minus four 
spheres. Ideally the amount of sphere 
should be stepped up gradually, but 
we find that if we allow the patients 
a few moments to adjust and then ask 
them to start reading at the top of the 
Snellen chart and proceed slowly 
downward, they do very well. 
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A typical case is that of a young 
woman, 26 years old, who arrived at 
the clinic complaining vaguely that 
her “eyes were tired” after a day of 
work. She was a bookkeeper. On the 
prism and cover test she measured 
six diopters of exophoria for distance 
and near. Her near point of conver- 
gence was 110 mm. Accommodation 
was normal for near and remained 
normal with minus four spheres, that 
is, 20/15 binocularly. (This was 
usually found to be the case.) How- 
ever, her distant binocular vision, 
which was 20/20, dropped drastically 
to 20/300 when tested with minus 
four spheres. Here was evidence of 
a weakness or fatigue of accommo- 
dating muscles. 


No effort was made during treat- 
ment to induce her to exert her ac- 
commodation specifically but it was 
stimulated during convergence exer- 
cises. After four visits to the clinic 
and conscientious home exercises, her 
near point of convergence had im- 
proved to 65 mm. We then again 
checked her distant binocular vision 
with minus four spheres and_ her 
visual acuity was 20/25. This type 
of patient is very common to our 
clinic, responds rapidly to treatment 
and the relief of symptoms is marked. 

Another instance of the fatigue 
of accommodating muscles was that 
of an 11-year-old school girl who was 
having “reading problems.” The only 
definite subjective symptom we could 
obtain was that she disliked reading 
because it hurt her eyes. Her near 
point of convergence was 100 mm. 
and binocular vision for distance was 
only 20/30. With minus four spheres, 
she could see “nothing” and displayed 
a definite aversion to accommodation. 


After three treatments at the clinic, 
and with home exercises, her conver- 
gence was unlimited and her visual 
acuity was 20/25 with minus four 


spheres, an improvement in binocular 
vision and in accommodation. Along 
with her convergence training at 
home this patient used an Ortho-Fuser 
and was asked to “keep the pictures 
clear” in all exercises. She returned 
to us two months later and was found 
to have maintained her improvement 
perfectly. The subjective symptoms 
were no longer present. 


In both these and many 
others, the weakness of convergence 
muscles was present but not excessive, 
that is, hardly sufficient to have 
caused the severe symptoms that were 
experienced, but the loss of accommo- 
dation was marked. Therefore, we feel 
that it is very probable that in these 
types of cases, the fatigue of accom- 
modating muscles is the true culprit, 
not the slight insufficiency of con- 
vergence. 


Cases, 


ABNORMAL RETINAL CORRESPONDENCE 


Our third problem concerns 
tical crutches.” If a patient appears 
to be unable to gain perfect normal 
function without a crutch, why not 
teach him to use that crutch as 
efficiently as possible? This was our 
thought when we decided to try to 
teach a selected few of our patients 
greater “fusional amplitudes” using 
their already firmly established ab- 
normal retinal correspondence pattern. 


“Op- 


We treat patients with abnormal 
retinal correspondence preoperatively. 
with success in some cases, but with 
disappointing failure in many. Even 
so, we still feel that a strong effort 


should be made to try to establish 
normal correspondence before opera- 
tion. But when we fail, and operation 
also has failed to dislodge the pattern. 
what then? 


Some of these patients return to 
the clinic postoperatively with their 
angle of deviation greatly reduced. 
Cosmetic results are good, but func 
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tional results are not. For instance, 
patients may have abnormal fusion 
for near, but constant diplopia for 
distance. At this point we should 
cease our effort to establish normal 
binocular vision, accept the patient 
the way he is, and try to make him 
more comfortable and efficient with 
the visual pattern that he has and 
apparently is going to keep. We have 
treated these patients by trying to 
change their subjective angles. We 
try to improve their amplitudes of 
convergence and divergence and de- 
velop a type of binocular single vision 
for all distance, regardless of the fact 
that it is abnormal. Of course, this 
treatment is only feasible when the 
patient has equal, or nearly equal, 
visual acuity in both eyes. Unfor- 
tunately, I cannot say that we have 
had an unqualified success in_ this 
experiment. 


Five patients of the ten showed 
no improvement whatsoever. For 
example, one man, on first examina- 
tion, had equal vision, four abnormal 
Worth four dot lights for near, and 
constant homonymous diplopia for 
distance, and measured fifteen diop- 
ters esotropia. He had a small un- 
harmonious subjective abnormal an- 
gle. Through surgical treatment and 
postoperative orthoptic exercises, we 
tried to change his subjective angle, 
but he continued to elicit homonym- 
ous diplopia for distance, although 
he now had only four to six diop- 
ters of esotropia. The other four fail- 
ures were similar to this, that is, they 
had diplopia either constantly or just 
for distance, but all our efforts to in- 
crease their abnormal binocular range 
were without success. 


live patients appeared to respond, 
ilthoueh response was only partial in 
some cases. One girl on first examina- 
‘ion showed fifteen diopters of alter- 
lating esotropia, with an unharmon- 


ious angle of anomaly. We tried to de- 
velop normal retinal correspondence 
during seven treatments, with no suc- 
cess. However, her eye had been con- 
stantly occluded during treatment 
and the angle now appeared to be 
considerably less, six to eight diop- 
ters. We then abandoned stimula- 
tion of the normal reflexes and at- 
tempted to change the subjective 
angle, trying to encourage anomalous 
fusional amplitudes. After six more 
visits to the clinic her subjective am- 
plitudes appeared good and she now 
claimed four Worth four dot lights at 
distance and near; the cosmetic re- 
sult was very good, although the 
cover test revealed a shift of the left 
eye. We checked her nine months 
later and she still had six diopters 
of esotropia and claimed four Worth 
four dot lights. This, as far as we 
can see, appears to be very successful. 


A second case is also encouraging. 
Preoperatively, this girl had 25 diop- 
ters of left esotropia with a visual 
acuity of 20/100 in the left eye. She 
had a subjective crossing point on the 
troposcope at zero, and after ten 
treatments we had gained only in- 
termittent simultaneous perception 
and fusion with stimulation, although 
the vision in the amblyopic eye had 
improved to 20/30. She then had 
surgical treatment and returned with 
a residual angle of six to ten diopters. 
She now had alternate suppression 
to the Worth four dot test. The sub- 
jective angle was still zero, meaning 
that she had a large reduction in her 
angle of anomaly. Preoperatively, 
the angle measured 25 diopters, and 
postoperatively, eight diopters, as 
subjectively the images still crossed at 
zero. We gave five treatments still 
stimulating the normal retinal points 
without effect, so we then altered our 
treatment and treated her subjective- 
ly only. She responded by demon- 
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strating steady fusion with good am- 
plitudes after four visits and now 
claimed four Worth four dots for 
distance and near. Her vision in the 
nonfixating eye remained at 20/30. 
This, too, is a case that seemed to 
show definite improvement. 


Two other young patients also 
showed similar responses to this type 
of treatment, but I will not go into 
further detail. However, I would 
like to describe the case of a 34 year 
old man who apparently has had a 
small esotropia since childhood, with 
abnormal retinal correspondence. He 
sees four Worth four dots distance 
and near and has eight diopters of 
right esotropia. This patient suffers 
from symptoms of eye strain and 
therefore was referred to our clinic 
for treatment. He has returned dur- 
ing the past four years for four short 
series of treatments during which we 
treat him by trying to change his 
subjective angle and increase his 
fusional amplitudes of divergence and 


convergence. He has no stereopsis. 


At the end of six treatments at the 
clinic, with home treatment as well, 
his symptoms are relieved but return 
again within a year. We have tried 
to persuade him to do continual home 
exercise in order to prevent the re- 
turn of these symptoms but have had 
no success; we will no doubt see him 
again in another few months. 

We have a patient right now with 
symptoms similar to those of the 
above adult patient. She is an ex- 
ample of the type that we consider a 
possible candidate for this type of 
treatment. The girl is 13 years old, 
has six diopters of esotropia with four 
diopters of left hypertropia, and 
claims four Worth four dot lights dis- 
tance and near. She also has a visual 
acuity of 20/40 in her amblyopic 
eye. Cosmetically, she has no prob- 
lem, but she is having headaches and 


other symptoms. We feel that occlu 


sion for the amblyopia, which is not 
great, is not advisable at this age, and 
development of normal correspond- 
ence is highly unlikely. Therefore, 
treatment at the subjective angle in 
an effort to erase her symptoms only, 
is recommended. 


Progress was made in five out of 
ten patients we treated, but of course 
only time will tell whether this prog 
maintained. Ten is a very 
small number from which to draw 
any conclusions, but we suffi- 
ciently encouraged to continue. But 
even so, in another year, at the pres 
ent rate, we still will have treated 
only twenty or twenty-five 
which is certainly not enough to indi- 
cate definitely whether this idea 
should be developed or discarded. 
Therefore, we are asking your help. 
If you feel that this type of treatment 
of selected cases of abnormal retinal 
correspondence has possible merit. 
will you try it out in your own clinics 
during the next year? Perhaps by next 


ress is 


are 


Cases, 


October we will have a_ sufficient 
volume from which to make a de 
cision. 


These variations of old problems. 
treatment of victims of head injuries 
and whip-lash injuries, relief of 
symptoms by increasing the power 
of accommodation, and the subjective 
treatment of intractable cases of ab 
normal retinal correspondence, are 
examples of what you may consider 
unusual orthoptic problems. How 
ever, we do not feel that this is true. 


We began treatment of our first 
case of whip-lash injury eight months 
ago and since then have seen thirty 
two of this type. One year ago when 
in desperation we treated the first 
child with abnormal correspondence 
at his subjective angle, we had no idea 
that possible candidates for this type 
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of 


quently as they have, which has been 


treatment would appear as fre- 


about one a month. The same can 
be said of our cases of accommo- 
dative muscle fatigue. So these are 


not unusual problems; we have just 
taken a new approach to them and 
feel that perhaps a new approach to 
many of our old orthoptic concepts 
would bring out some new _ possibili- 
ties and even some new solutions. 


> VARIATIONS 


to 
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OBSTACLES TO FUSION 


RuBIN, M.D. 


New Brunswick, New Jersey 


THE phenomenon of fusion is as 
basic to orthoptics as electricity is to 
modern mechanized living. Yet we 
are able to make use of both fusion 
and electricity without having ulti- 
mate knowledge of either. 


We can define fusion as the inte- 
gration of light sensations from the 
retina of each eye by the brain into 
a single visual perception. While 
there is some evidence indicating that 
single binocular vision may involve 
factors other than fusion, such as 
retinal rivalry, inhibition and domi- 
nance, in this presentation they will 
be considered as one. 


FUSION DEVELOPMENT 
The conjugate fusion reflex be- 
comes established five to six weeks 
after birth so that both eyes will fol- 
low a light for a few seconds. At three 
months the eyes will follow a small 
object and the change from reflex to 
conscious fixation becomes apparent. 
At four months, hand and eye be- 
come coordinated for quick horizontal 
movements. At six months conjugate 
movements become accurate. By the 
end of the first year corrective fusion 
reflexes are firmly established. 


At five years of age, reflexes tem- 
porarily conditioned acquire the sta- 
bility of a nonconditioned reflex and, 
barring any catastrophe, will continue 
o be so maintainec roughout life. 
to b maintained throughout lif 
As each reflex passes from the con- 
ditioned to the unconditioned re- 
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sponse, it is understandably strength- 
ened by its satisfaction and encour- 
agement in the form of clearer vision. 
If this reward of more vivid percep 
tion lacking, the various fusion 
reflexes may at best become only 
poorly developed. 


is 


OBSTACLES TO FUSION 


Obstacles to fusion are of two main 
types: (1) failure in the development 
of fixation reflexes, and (2) failure in 
function or structure causing the in- 
terruption of reflexes already formed. 


Failure in Development 

The first type is actually a con 
genital form and may be classified 
into three subtypes: (a) lack of de 
velopment of fixation for each eye re- 
sults in nystagmus; (b) failure of 
convergence results in periodic squint 
(here there may be fusion for dis 
tance and not for near); (c) failure 
of the conjugate fixation reflex re- 
sults in the typical concomitant squint. 
Structural defects are an important 
cause of failure in individual ocular 
movements. This category includes 
cases of congenital palsies of the 
third, fourth or sixth nerve, as well as 
those conditions where the ocular 
muscles show no true elasticity or are 
restricted by aberrant fascial bands. 


Failure in Function 


The second type of obstacle, failure 
in function or structure causing in- 


terruption of established reflexes. 
may actually be considered the ac 
quired form. In the acquired dis 
sociation, noncomitant strabismus re 
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sults from a disruption of the pe- 
ripheral oculomotor mechanism. 
When there is a disruption of the 
central oculomotor mechanism, we 
have the usual conjugate deviation. 


We may further analyze the ob- 
stacles to function of the fixation re- 
flex by classing them as: (a) optical, 
(b) sensory, (c) motor, and (d) 
psychological. 

An obstacle is considered optical 
when the images formed on each 
macula are too unlike in clarity, size, 
and brilliance to be blended into one. 
Extrinsic factors may be responsible. 
Here may be included the disruption 
of binocularity by prolonged occlu- 
uniocular atropinization in 
the therapy of ocular inflammation, 
the dissociation produced in young 
children by improper corrective len- 
ses and the occupational hazards of 
monocular fixation seen in micros- 
loupe-wearing jewelers. 
Truly ocular obstacles such as high 
refractive errors, anisometropia, ani- 
seikonia, corneal and lenticular opac- 
ities are all capable of preventing 
fusion. 


sion or 


copists or 


Sensory obstacles to fusion may 
cause nystagmus when there is fail- 
ure in development or congenital dis- 
ease of the macula or of the optic 
pathways. However, if fixation has 
already been established, comitant 
deviations will result instead. Even 
blindness in one eye, if occurring in 
adult life, may not cause significant 
change in the relative position of the 
two eyes and in their motility. 


Motor obstacles may static, 
kinetic or neurogenic nature. 
Static or anatomic defects include 
anomalies in shape, angulation or 
position of the orbits as well as of the 
globes themselves. Abnormal inser- 
tions and alterations in the quality 
of muscle elasticity are additional an- 


itomic factors. The importance of 


this group becomes apparent when we 
observe how often one orbit is found 
lower than the other, or when we dis- 
cover at operation aberrant bands and 
inelastic ligamentous muscles. Ki- 
netic obstacles involving the accommo- 
dation-convergence ratio as found in 
uncorrected hypermetropia and my- 
opia are well known. Among neuro- 
genic obstacles may be listed those 
resulting from disease or injury at any 
level. When the lesion affects pe- 
ripheral neurons noncomitant strabis- 
mus occurs; when supranuclear in 
location a gaze paralysis results. 
Finally, psychological obstacles to 
binocular fusion reflexes may be con- 
sidered. Mentally defective persons 
or hypersentitive or overactive indi- 
viduals may display ocular muscle 
incoordination. Left handedness, stam- 
mering, mirror writing and assorted 
facial tics may be related reflex dis- 
turbances. When higher brain cen- 


ters are not mature in their develop- 


ment, sudden changes act as a shock 
upsetting the delicate balance which 
must exist between the two cerebral 
hemispheres. It must be admitted 
that many children with strabismus 
are constitutionally inferior and labile 
in nature. In these cases, hemispheric 
balance enabling compliance with 
Sherrington’s law of reciprocal inner- 
vation or Hering’s law of motor cor- 
respondence is readily interrupted. 
Slight anatomic or pathologic abnor- 
malties may often be sufficient to 
create the interference. 


TREATMENT 


In the treatment of fusional abnor- 
malities and strabismus, it is obvious 
that we must seek out the specific 
factor involved. Optical factors such 
as ametropia, anisometropia, and anis- 
eikonia may generally be eliminated 
by suitable spectacles or contact len- 
ses. Opacities of the media may often 
be eliminated by surgical treatment. 


WILLIAM RUBIN 


Orthoptic training plays its great- 
est role in the elimination of sensory, 
sometimes motor, and invariably psy- 
chological obstacles to fusion. 


Ronne developed experimental evi- 
dence for his assumptions that a point- 
to-point relationship exists between 
the retinal functional units and their 
respective end stations (or ganglion 
cells) in the occipital cortex of the 
brain; that pairs of ganglion cells 
representing the end stations of the 
visual pathway proper of the right 
and left eye are physiologically and 
innately coupled; that potential coup- 
lings exist not only between corre- 
sponding, but also between disparate 
cortical ganglion cells, setting up a 
surface of reference or horizon; that 
the potential couplings can be in- 
creased by training, thus demonstrat- 
ing that facilitation of the cortical 
integrations can be achieved by rep- 
etition. He claims that, “It is on this 
fact that all procedures known as or- 


thoptic treatment rest.” 


If there is true disease or patho- 
logic change in the macula or visual 


pathway, the prospects for treatment 
are, of course, poor. The treatment of 
amblyopia, creation of diplopia and, 
finally, single binocular vision is a 
well-known sequence to orthoptists. 
We must constantly be aware of 
the need to eliminate the psycho- 
logical obstacles to fusion. Javal was 
one of the first to recognize the func- 
tional element as well as the opera- 
tional element in strabismus. The 
newer tranquilizing drugs may help 
to make this task of eliminating the 
functional element somewhat easier. 
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EFFICIENT READING 


J. SEyYMourR 


ST. PAUL, 


THE average professional individual 
feels obligated not only to read those 
publications which keep him abreast 
of current public events and those 
which provide him with the necessary 
relaxation from the stress of his work, 
but also to read those which necessar- 
ily keep him informed within his pro- 
fession. The problem of reading 
thoroughly every issue of each news- 
paper, magazine, and _ professional 
journal one receives—in addition to 
the occasional book one might find 
the courage to attack—becomes ex- 
tremely acute. There just isn’t time. 
There is too much to read. 


This is not the only aspect of the 


reading enigma in which many of 


us find ourselves. Our frustrations 
are compounded by the awareness 
that the task of sitting down and 
reading a book or professional journal, 
for example, is drawn out and tedious. 
It would be interesting to know how 
many persons allow issue after issue 
of their professional journals to ac- 
cumulate on their shelves with very 
little in them having been read. 


But there is littke wonder that this 
occurs when we observe the manner 
in which many of us read. Our read- 
ing habits seem to be such that reading 
actually becomes distasteful. We spend 
hours on a single chapter. It takes 
weeks to read a book. A single pro- 
fessional article takes most of an 
evening to understand. We haven't 
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finished one issue of Time before the 
next one has arrived. 


And it not only takes a long time 
to read, but during the time we are 
reading and after we have finished, 
we are not sure that we have under- 
stood or will long remember what we 
have read. 


The reasons underlying this prob- 
lem are many and complex, but there 
are three observable reading habits 
which appear to be contributory and 
which can be discussed briefly. Fur- 
ther, something can be done to correct 
these improper habits. As long ago 
as 1949, Professor James I. Brown of 
the Department of Rhetoric of the 
University of Minnesota imstituted a 
course in “Efficient Reading” which 
has since grown and is currently being 
offered on three levels: to incoming 
freshmen, to upperclassmen and grad- 
uate students, and to adults im evening 
extension Classes. 


DETRIMENTAL, 
The three detrimental reading 
habits are: subvocalization, word-for- 
word reading, and regressing (going 
back over material just read). All 
three habits are intricately connected 
and frequently appear together. They 
enhance slow reading which, in turn, 
creates problems of comprehension for 
the reader. 


READING HABITS 


The subvocalizer or person who 
inaudibly speaks what he reads, in- 
hibits his speed because he can read 
no faster than he can talk, and few 
persons speak faster than two hundred 
words per minute. 
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The word-for-word reader, who 
may also be a subvocalizer, creates 
an additional problem for himself. 
Although words have meaning, ideas 
usually consist of groups of words or 
phrases. Thus, the person who reads 
word-for-word has to “put” the 
meanings together to understand the 
thought. The person who reads in 
phrases or thought-groups, then, has 
the following triple advantage: (1) he 
not have to “construct” the 
meaning of what he reads in a piece- 
meal fashion, for he perceives what 
he reads as he reads it; (2) he in- 
creases his speed by the thought-group 
method because he must “take in” 
more words in any one moment than 
in the word-for-word method; (3) he 
is naturally immune to subvocaliza- 
tion because he is reading too rapidly. 


does 


The third disruptive habit to effi- 
cient reading is regression. The reader 
who feels insecure in his understand- 
ing of what he reads will frequently 
re-read what he has just read _ to 
“understand” it or to remember it 
hetter. This may be caused by one 
or both of the first two bad _ habits 
mentioned, and it compounds the 
reading problem by creating its own 
difficulties. 


The person who regresses not only 
loses time by doubling or tripling the 
time he spends on the portion over 
which he but he also in- 
creases the difficulty of understanding 
what he reads by stopping or going 
back, thus breaking the continuity of 
thought. The person who does not 
regress, does not subvocalize, and 
reads thought-groups, reads more 
rapidly and understands more of what 
he reads. 


regresses, 


It is the purpose of the “Efficient 
Reading” course offered by the De- 
partment of Rhetoric at the University 
of Minnesota to accomplish these ends, 
that is, to increase both the reader’s 


rate of reading and the comprehension 
of what he reads. 

The remainder of this discussion 
will be a brief account of how this is 
attempted. 

METHODS OF CORRECTION 

“The Five-Way Approach to Better 
Reading” used in the afore-mentioned 
course involves the following tools: 

(1) Harvard and Purdue Reading 
Films 
(2) 


(3) 


Tachistoscopic Training 
Master Word 


Series 


Vocabulary 


Timed readings 
Paced readings 


The Harvard and Purdue Reading 
Films project continuous text material 
(book chapters and magazine articles 
on the screen so that only a portion of 
a line of print is exposed at any one 
time. The left-to-right exposures start 
with four each line and by the end of 
the course there are two each line. 
This requires the student to increase 
his eye-span as time progresses and 
it forces him to read an increasingly 
greater number of words per fixation. 
The fixations are momentary (and 
increase in speed with time). They 
proceed across the line of print and 
down the “page” from line to line. 
When the last line of print has been 
shown, the exposures begin at the top 
line of the next “page”. This dupli- 
cates, in a real way, the general pro- 
cedure of book reading. Students are 
tested on the contents of each film. 


The films generally eliminate both 
subvocalization and word-for-word 
reading because too much is exposed 
and must be understood at any one 
moment for these habits to be utilized. 
Regressions are impossible because 
once an exposure is gone that portion 
of the line of print can no longer be 
seen. 
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This tool tends to increase both 
speed and comprehension by estab- 
lishing phrase-reading habits, speed 
habits, rhythmic left-to-right eye 
movement, and elimination of dis- 
ruptive regressions. 

The tachistoscope is a specially de- 
signed slide projector which can pro- 
ject selected items on a_ screen at 
speeds from 0.1 to 0.01 of a second. 
Class exercises using numbers, words, 
phrases, and sentences are flashed on 
the screen at 0.1 of a second early in 
the course progressing to 0.01 of a 
second near the end. Students are 
tested on the projected materials. 


The results are similar to those of 
the film in that the flashes are 
rapid for subvocalization, word-for- 
word reading, or regression. The 
fundamental purpose of this device is 
to increase perceptual speed and ac- 
curacy. 


too 


Under the assumption that a larger 
vocabulary makes for fewer compre- 
hension problems in reading, increas- 
ing vocabulary is stressed. This is 
done through the Master Word Series: 
fourteen English words containing 
over thirty Latin and Greek prefix 
and root elements. The understanding 
of these word elements, it is assumed, 
provides the key to thousands of Eng- 
lish words in which they are found. 
Fach Master Word is accompanied by 
a slide of twenty related words and 
phrases which are flashed on_ the 
screen with the tachistoscope. Thus, 
the purposes of regular tachistoscopic 
training are coupled with vocabulary 
building in the use of this device. 

The fourth means of training which 
is utilized is the timed reading. Each 
student is timed in his reading of 
selections from text materials and is 
tested for comprehension. Thus, a con- 
stant check is kept on the individual’s 
reading rate and his apparent level of 
comprehension. 


The timed reading is flexible inso- 
far as the reading rate can be varied 
to suit different purposes. The class 
can be instructed to read one selection 
for “speed,” another for “comprehen- 
sion,” and another for “normal” pur- 
poses. The student, as a consequence, 
is taught to become flexible in reading 
rate—that is, to vary the rate accord- 
ing to the intended purpose of the 
reader and the nature of the material 
to be read. 


Finally, the paced reading attempts 
to do with actual text material what 
the films and tachistoscope do with 
projected materials. In this type of 
exercise, the class is required to read 
at a faster-than-average rate which is 
fairly well controlled. The rates are 
fixed at 500, 750 and 1,000 words 
each minute—the increases estab- 
lished as the course progresses. The 
instructor maintains control over the 
rate by designating the moment 
at which students must proceed from 
one column of print in an article or 
from one page to the next. (The 
pacing times have been previously 
established.) Each student must begin 
the next column or next page whether 
or not he has reached that point. 
(Some students are able to keep ahead 
of the instructor, which is encour- 
aged.) After a number of trials, most 
people are able to “sense” the cur- 
rently established pacing rate and 
thus keep up with the instructor. 


Since the pacing rate is kept in 
advance of the normal reading rates 
in the class, the forced faster reading 
demands the utilization of the reading 
skills stressed in the films, tachisto- 
scope and Master Word Series. 


CONCLUSION 


The person interested in becoming 
a better reader is able to achieve most 
of what he desires by eliminating the 
bad habits of subvocalization, word- 
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for-word reading and regressing. The 
approach used at the Unversity of 
Minnesota’s Department of Rhetoric 
has been summarized. 


Efficient reading is not truly meas- 
ured in larger and better scores in 
reading speed and in comprehension 
tests. Rather, it is measured by cut- 


SEYMOUR 


ting in half the time it takes to read 
one’s professional materials or by sit 
ting down and being able to read a 
book in an evening—and to under- 
stand and remember it. In 
words, reading becomes the source of 


other 


personal growth and enjoyment it is 
meant to be. 
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INCREASING THE AWARENESS OF DIPLOPIA 
IN STRABISMIC PATIENTS 


SAMUEL C. 


ANN 


SoME strabismic patients are more 
aware of diplopia than others. They 
can be classified into four groups: 

a. Some patients see two images 
of whatever object they look at (un- 
less it is too big), and they cannot 
get rid of either image. 

b. Some patients are able to be 
aware of diplopia or not, they 


( hoc 


as 


c. Some patients are aware of 
diplopia only under special condi- 
lions, as When viewing a small white 
light in a dim room with a red glass 
before one eye. 

d. Some patients are not aware 
of diplopia even under those condi- 
tions. 

The of this paper is to 
show that strabismic patients become 
more aware of diplopia when _ they 
practice repeated alternation of fixa- 
tion while temporarily aware of di- 
plopia. The experiment was conduc- 
ted as follows: 


purpose 


1. With the aid of a special ap- 
paratus, 59 strabismic patients were 
made temporarily aware of diplopia. 


2. Each of these patients was 
taught to be able to fixate with each 
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eye in turn, so that he could then 
alternate back and forth repeatedly 
between right-eye fixation and left- 
eye fixation. 

3. Every patient practiced such 
alternation, while aware of diplopia, 
as a daily home exercise. 


4. Every patient was examined 
periodically for awareness of diplopia 
according to the classification describ- 


ed. 


In the home exercises and in the 
tests for awareness of diplopia, the pa- 
tient could at any time reach for, or 
walk toward, the object that he was 
asked to look at. By doing so, he could 
make a nonvisual evaluation of its 
position. 

SELECTION 


OF PATIENTS 


Each of the 59 patients had been 
referred by a practicing ophthalmol- 
ogist to the orthoptic department of 
the Kresge Eye Institute. They were 
not selected on the basis of any di- 
agnostic procedures other than those 
employed by the referring physi- 
cians. These patients are described 
in table I. 


APPARATUS 


The apparatus (Fig. 1) consisted of 
(1) a viewer which transmitted only 
vertically ‘polarized light to one eye 
and only horizontally polarized light 
to the other eye, and (2) a light-box 
six inches high, six inches wide, and 
twelve inches long. The front of the 
light-box was a ball-and-square cut- 


77 


SAMUEL C. McLAUGHLIN 


Tasie 


SUMMARY OF RELEVANT MeEpIcAL History ror EACH oF THE 59 STRABISMIC 
Patients Usep In Tuis 


AGE 
ONSET 


| 


PREVIOUS 
ORTHOPTIC 
TRAINING 


VISUAL ACUITY 
(COR RECTED) 


SCREEN AND PRISM 


6m 33 cm 


B. 


C, Bi. | 
M, Bo. } 
C. Br. | 


D.B. 
N. Br. 


M, Bu, 


Cc. Ca. 


L. Cl. | 


M. 


C, Cu. | 


7-0 


| Not 

| known | 

Birth 


Not 
[known | 


Birth 
10-0 
1-0 


1-0 


| Birth 


2-0 
2-0 
Birth 


1-0 
1-6 
1-0 
8-0 


None 
None 


None 
None 


2 yrs. 


3 visits 


15 mos, 
8 mos. 
8 mos. 
2 yrs. 
None 
5 mos, 
None 


None 
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AGE PREVIOUS VISUAL ACUITY | SCREEN AND PRISM 


AGE 


YRS.-MOS. ORTHOPTIC (CORRECTED) 


T 
ONSET| TRAINING op | os 6 m 33. cm 
9-8 1-0 | 5S yrs. 20/30 | 20/30 | ET 7 
| | | LHT7 | LHT8 
6-10 Birth 14 yrs. 20/20 20/30 | xT14 | xT2 
| | LHT2 RH?T7 
1-6 None | 20/30 | 20/40 | ET12 ET14 
| | | LHT2 | LHT2 
2-0 2 yrs. | 20/40 | 20/30 ET4 | ET10 
} X8 
1-0 | None | 20/20 | 20/20 | xT28 xT 33 
4-0 | 4 mos, | 20/30 | 20/30 | ET7 | ET12 
3-0 None | 20/200! 20/20 ET22 | ET18 
| | | | RHT10 | RHT10 
Birth 6 mos. | 20/30 20/50 X 6-25 x(T)40 
RHT5 
| LHTs | 
None | 20/20 | 20/30 | ET6 | ET7 
5 mos. 20/20 20/100 ET12-23! ET10-20 
| | RHT4 | RHT3 
12 yrs. | 20/20 | 20/20 | ET16 | ETS 
4% yrs. 20/30 20/30 ET3 ET3 
| | | LHT1 | 
3 yrs. | 20/40 | 20/30 ET 16 | ET3 
6 yrs. | 20/20 | 20/15 | E73 | Els 
None , 20/40 20/20 xT6 xT14 
| | RHT2 | RHT1 
2 yrs. 20/100; 20/50 xT 5 ET10 
| | LHTs8 
3% yrs. | 20/15 | 20/15 | E16 | E(T)10 
None 20/30 20/30 ET23 ET4 
| | E20 
4 yrs. | 20/30 | 20/20. xT2 
2 yrs. | 20/30 | 20/30 | ET6 | ET18 
1% yrs. | 20/30 | 20/30 | ETS5 | ET8 
3 yrs. 20/40 20/20 ET9 ET20 
| | | LHT2 | LHT6 
1% yrs. 20/20 / E 1-2 ET 14 
RHT3 | LH? 14 


None 20/15 X 2 E(T)10 
RHT1 | RHT3 


3-0 | 20/15 | _ET3 
1-0 | 2 yrs. | 20/20 | E(T)4 
1-0 54 yrs. 20/25 x(T) 16 


2-6 | 3%yrs. | 20/40 | 
2-0 2 yrs. 20/25 | | ET10 
| 


0-6 4% yrs. | 20/30 xTg 
LH? 2 


All data taken at the start of experimental treatment, 
‘*Age of Onset’’ is age at which the strabismus was noticed, 
Visual acuity measured at six meters using Snellen test letters. 
Visual acuity and screen-and-prism measurements were made while patient was 
wearing his usual correction, 

Abbreviations: ET esotropia, E(T) intermittent esotropia 

XT exotropia, X(T) intermittent exotropia 
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PT. SEX 
R.Ku M 
P.M. | M | 
R. M 
D.O. | M 
B.P.| F | 1 
T.P. | M | 
s.P. | F | 1 
cp.| F 1 
Ra. M 1 
P.T. | M 
R.W. M 
D.A.| 1 
J.B. | M | 
N. Ba. M 
G. B. M 1 
R.C. M 
DD. 
DG M1 
M | 
P.H. M 
F 
M 
L.R.| F | 10-9 4-0 
PRM. | 
L.s.| F | 
Bs. | F | 12-2 
| | LHI 2 
S.S. M 7-11 
J.u. | M 6-11 
E.w.| M | 14-7 
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FIG. 1 


tice of alternation with diplopia 


**ball-and-square’’ 
available to many patients for use in home exercises 


out which was illuminated from be- 
hind. The arrangement of Polar- 
oid behind the cut-out was such that, 
in a dark room, only the ball was 
visible to one eye and only the square 
was visible to the other eye. The 
viewer was designed to make it easy 
for the examiner to observe the pa- 
tient’s eyes. 


If a strabismic patient sees the ball 
out of the square (Fig. 1B) he has 


diplopia according to the usual def- 


initions. Whether or not this is true 
diplopia is an academic issue. The 
point is that once a patient has ball- 
and-square diplopia, he can ordi- 
narily be made aware of diplopia for 
objects. 


In order to transfer ball-and-square 
diplopia to diplopia for an object, the 
object (a coffee cup, for example) is 
placed on top of the light-box (Fig. 1 
B, C). The patient is then instructed 
to look for one coffee cup over the ball 
and one over the square. 

Viewers and light-boxes similar to 
those shown in figure 1 were made 


available to many patients for use in 
home exercises. 


PROCEDURE 


Teaching Awareness of Diplopia 


When first examined, 17 of the 59 
patients were not aware of diplopia 
when viewing a small white light in 
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POLAROID 
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Apparatus used for the elicitation of diplopia, for teaching alternation of fixation, and for the pra 
Under appropriate conditions of viewing every one of 59 patients was able 
to see the ball out of the square and to see both of them at the same time. 
diplopia to diplopia for an object is illustrated in B and C. 


The procedure for transferring 
Units of this type were made 


a dim room with a red glass before 
one eye. Many of these patients were 
able to achieve ball-and-square diplo- 
pia after prolonged viewing (maxi- 
mum one-half hour) in a dark room 
with a red glass in front of one eye. 
For the remainder, it was necessary to 
direct a glare source (flashlight) into 
the fixing eye, and to occlude and dis- 
occlude the fixating eye several times 
in rapid succession. With the aid of 
these techniques, all 17 patients be- 
came aware of diplopia for the ball 
and square. 


Teaching Fixation with Each Eye 
in Turn 

Patients who could not readily al 
ternate fixation were taught to do so 
while viewing the ball and square in 
a dark room, with the ball seen by 
the fixating eye. With the fixating 
eye occluded, the patient was asked to 
look at the square and to make sure 
that it was straight ahead. If the pa- 
tient said that the square was not 
straight ahead, he was instructed to 
walk the length of the room, still look- 
ing through the viewer and with one 
eye still occluded, and to touch the 
light-box. This was repeated until the 
square appeared to the patient to be 
straight ahead. 


The patient then practiced keeping 
the square straight ahead while the 
other eye was momentarily uncovered 
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for longer and longer periods. Then 
with a red glass in front of the eye 
which saw the ball, and with the aid 
of intermittent occlusion of that eye, 
each patient was taught to switch vol- 
untarily from “ball straight ahead” 
to “square straight ahead.” In this 
way, every patient was taught to 
alternate back and forth repeatedly 
between right-eye fixation and left- 
eye fixation, at the rate of about one 
alternation per second, while aware 
of diplopia. 


turn when doing this exercise, the ap- 
plied cover test was employed. This 
test was carried out first when the 
left eye was fixating (right eye was 
covered), and then when the right 
eye was fixating (left eye was cover- 
ed). The patient was considered to 
be performing the exercise correctly 
only when no movement of the fix- 
ating eye could be observed on ap- 
plication of the cover. 

It was necessary to illuminate the 
fixating eye from the side in order 


RIGHT EYE 
FIXATING 
LEFT EYE 

FIXATING 
FIG. 2—Ball and square as seen by a patient with esotropia who is aware of diplopia when using the ap 
paratus shown in Figure | The appearances associated with both right-eye fixation and left-eye fixation are 
shown Arrows indicate the straight-ahead position The figure illustrates the change in position of images 
which accompanies alternation of fixation with awareness of diplopia. Only one patient out of 59 failed to 
perceive this change in position as an apparent movement of the two images 
Figure 2 illustrates what a stra- to watch for movement of that eye 


bismic patient with homonymous di- 
plopia sees when he performs the ex- 
ercise in this manner. The upper part 
of figure 2 shows what the patient 
sees when his right eye (which sees 
the ball) is his fixating eye: the ball 
is straight ahead and the square is 
to the left. The lower part of figure 
2 shows the appearance which ac- 
companies left-eye fixation: the square 
is now straight ahead and the ball is 
to the right. 


In order to be certain that the pa- 
tient was fixating with each eye in 


in a dark room. Some patients were 
not able to maintain fixation with the 
usually strabismic eye in the presence 
of such illumination. In these cases, 
it was necessary to rely on the pa- 
tient’s subjective reports, as described 
above and as illustrated in figure 2, 
in order to be certain that the exercise 
was being performed correctly. 


For all patients, the appearance il- 
lustrated in figure 2 provided a means 
of ensuring the correct performance 
of home exercises. This technique, 
which greatly enhanced the effective- 
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ness of the home exercises, will now 
be described. 
Alternation with Movement of Images 
If the upper and lower portions of 
figure 2 are compared, it will be seen 
that the difference between them can 
be stated as follows: on alternating 
from right-eve fixation to the left-eye 
fixation, both images appear to shift 
to the right; and on alternating from 
left-eye fixation to right-eye fixation, 
both images appear to shift to the left. 
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In order to ensure correct perform 
ance of “alternation with diplopia” as 
a home exercise, an effort was made 
to teach every patient to appreciate 
this alternating change in position of 
the two images as an alternating ap- 
parent movement of images on each 
alternation of fixation. Only one pa- 
tient (L.C1.) was unable to learn to 
perceive the change in position as 
movement, although another patient 


(D.A. 


took six months to do so. 


RIGHT EYE 
FIXATING 
— 
LEFT EYE 
FIXATING 
FIG The twe lee il ‘ een a patent with esotropia with diplop with the right 
eve fixating and with the left e fixnatu Arrows indicate the straight-ahead position The figure illustrates 
the change in position of image whicl ompanies alternation with diplopia Only one patient in 59 failed 
to percerve this change im position as an apparent movement of the two images 
In figure 3 the same situation is Once a patient had learned to per 


shown, this time with a less artificial 
object (a coffee cup), so that the right- 
eye and left-eye images are similar. 


Diagrams similar to those in fig- 
ures 2 and 3 could also be drawn for 
crossed diplopia and vertical diplopias. 
In fact, any strabismic patient who 
repeatedly alternates fixation while 
aware of diplopia should perceive an 
apparent change in the positions of 
If 


chiefly horizontal, he should see the 


the two images. his deviation is 


two images “move” or “jump” or 


“shift” back and forth, from right to 
left and back again. 


ceive apparent movement with alter 
nation, he was instructed extensively 
in the exact appearance which should 
accompany his performance of the ex- 
ercise. The patient was taught that 
each image in turn should come to the 
straight-ahead position and that both 
images should move, on each alterna 
tion, as far as the distance between 
the two. This verbal instruction was 
supplemented by graphic and pictorial 
illustrations and by actually moving 
objects back and forth in front of the 
patient. 


From the point of view of the pa 
tients in this experiment, the exercise 
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which they practiced at home did not 
involve alternation of fixation. It in- 
volved making the two images go 
back and forth so that first one is 
straight ahead and then the other one 
is straight ahead and so that they 
move every time. 


Periodic Examination of Patients 


Whenever possible, each patient 
was examined weekly. The main 
purposes of the examination were (1) 
to see if the patient was performing 
the exercise correctly and (2) to clas- 
sify the patient with respect to aware- 
ness of diplopia. 


To find out whether or not the pa- 
tient was performing the exercise 
correctly, I relied on observation of 
his eve movements and also on the pa- 
tient’s description of how the two 
images appeared to move back and 
forth. When a patient was found to 
be performing the basic exercise in- 
correctly, a special remedial exercise 
was usually prescribed. It frequently 
happened that the best remedy was 
for the patient to do the exercise 
under more artificial conditions of 
viewing. For example, almost every 
patient found it easier to do the exer- 
cise correctly with the ball and square 
apparatus than with an ordinary ob- 
ject. 

The procedure for classifying pa- 
tients according to awareness of di- 
plopia has been summarized earlier in 
this paper. That procedure will now 
be described in detail. 


The patient was first examined in 
a bright room. His attention was di- 
rected to some object subtending not 
more than three degrees of visual 
angle—for example, a coffee cup—at 

distance of six meters. There was 
mly one coffee cup in sight. The pa- 
tient was then asked, “Do you see one 
coffee cup or two?” He had a choice 
vetween two answers: 


1. If he said “One,” he had to be in 
group c or in group d. The room 
was then dimmed, a red glass was 
held in front of his right eye, and he 
was instructed to look at a small point 
of light six meters away. He was then 
asked, “Do you see one light or two?” 
If the patient saw two lights with the 
red glass in front of either the right 
eye or the left eye, he was placed in 
group c. If he did not see two lights, 
he was placed in group d. 


2. If the patient said that he saw 
two coffee cups, he was asked, “Can 
you get rid of one?” or “Can you 
make one go away?” or “Can you 
make them one?” If he answered 
“Yes” to any one of these questions, 
he was placed in group b. If he 
answered “No” to all three questions, 
he was placed in group a. 


It was necessary to be certain that 
the patient assigned to group b were 
not getting rid of one image by fusing. 
The applied cover test was used for 
this purpose. So far as could be de- 
termined, none of the 59 patients 
fused before being assigned to group a. 


RESULTS 


The main result of the experi- 
ment can be seen in table II: The 
number of patients in groups a and 
b increased during the experiment, 
and the number of patients in groups 
c and d decreased. The increase in 
the number of patients in group a is 
especially striking. 


The awareness of diplopia in- 
creased measurably in 50 of the 59 
patients (85 per cent). Since it is 
well known that strabismic patients 
do not ordinarily become more aware 
of diplopia in the absence of treat- 
ment, it may be inferred that this re- 
sult is attributable entirely to the ex- 
perimental procedures, and that al- 
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Tasie II 
SUMMARY OF AWARENESS OF DIPLOPIA AT THE BEGINNING 
AND AT THE END or THE EXPERIMENT 


AWARENESS OF 


EXPERIMENT 


NuMBER OF PATIENTS 
IN EACH CATEGORY 


| END OF 
EXPERIMENT 


START OF 


r 
DIPLOPIA 
| 
a. Has to see double 


b. Can see double 
c. Diplopia only for | 
light in dark room | 
with red glass 
d. Little awareness 
of diplopia 


ternation of fixation with temporary 
awareness of diplopia does in fact in- 
crease the awareness of diplopia in 
most strabismic patients. 


No patient reported any visual dis- 
comfort or confusion associated with 
his increased awareness of diplopia. 


DISCUSSION 


Practical Implications 


Two techniques have been des- 
cribed in this paper which may be of 
value in the treatment of strabismus. 
The first is the use of an apparatus 
such as that shown in figure 1 for the 
elicitation of awareness of diplopia. 
The general principle embodied in 
that apparatus is that a single object 
is caused to have a different shape to 
each eye. This principle has not, so 
far as I am aware, been previously 
employed for the elicitation of di- 
plopia, although the practice of caus- 
ing a single object to have a different 
color to each eye is well established. 
This apparatus has proved effective 
in eliciting a temporary awarness of 
diplopia in many strabismic patients 
who had been unable to become aware 
of diplopia under any other condi- 
tions, 


0 | 25 
19 29 
23 9 
17 3 


Patient H. B., for example, was 44 
years old when first examined, had 
equal visual acuity in his two eyes, 
and alternated fixation easily and fre- 
quently. He could not recall ever 
having been aware of diplopia. Never- 
theless, it proved possible to make him 
temporarily aware of ball-and-square 
diplopia on first examination. 


The second practical technique 
which has been described in_ this 
paper is that of having the patient 
practice repeated alternation of fix- 
ation while aware of diplopia. The 
results of the experiment clearly indi- 
cate that this technique will ordin- 
arily cause strabismic patients to be- 
come progressively more aware of di- 
plopia. 


Hy pothesis 

When a strabismic patient is aware 
of diplopia, he ordinarily sees only 
one of the two images of an object 
(the fixing-eye image) in the place 
toward which he would reach if he 
wanted to touch the object. The stra- 
bismic-eye image of the same object 
is seen in some other place. Because 
he is aware that he will not touch 
the object if he reaches for the stra- 
bismic-eye image of it, the patient re- 
gards that image as illusory or un- 
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real. The reader may confirm these 
statements by examination of any 
strabismic patient who is aware of di- 
plopia and who is able to give a 
reasonably accurate and reliable re- 
port of his visual experience. 

These prominent features of visual 
perception in strabismus apparently 
have not previously been given their 
proper emphasis only because of the 
almost universal practice of employ- 
ing a major amblyoscope or similar 
device in the examination of strabis- 
mic patients. Such devices should not 
he used in any examination which is 
conducted for the purpose of evalua- 
ting the foregoing statements, for 
those statements refer only to the per- 
ception of objects which the patient 
can touch or approach, and which the 
patient knows he can touch or ap- 
proach. 

The hypothesis for the present in- 
vestigation may now be stated:  stra- 
hismic patients who are not aware of 
diplopia differ from those who are 
aware of diplopia only in the degree 
to which they recognize the strabis- 
mic-eye image of an object as unreal. 
In other words, patients who are not 
aware of diplopia perceive the stra- 
bismic-eye image, but they reflexly 
perceive it as devoid of reality and so 
they are not aware of its presence. A 
simple analogy may serve to clarify 
this hypothesis. 

Suppose that a patient were afflic- 
ted with an ocular disorder such that 
he saw a stone wall twelve inches in 
front of him. The stone wall is of 
course intangible, for the disorder is 
strictly ocular. The patient can see 
other objects through the wall and 
even in the same place as the wall. 
Suppose also that the patient had been 
afflicted with this disorder at an early 
ige, during the developmental period 
vhen he was just learning that visual 
mages represented objects which could 
be manipulated. 


Without doubt the patient would 
regard the stone wall as unreal. He 
would do so for the same reason that 
the strabismic patient regards the 
strabismic-eye image as unreal: it is 
not there when he tries to reach for 
it. After a time, he would undoubt- 
edly learn to act as if the wall did not 
exist, to ignore its presence. Is it not 
conceivable that, in spite of the per- 
sistence of the ocular disorder, the pa- 
tient would become unaware of the 
presence of the stone wall? 


That such a result is not only con- 
ceivable but inevitable is well dem- 
onstrated by the role of entoptic im- 
ages' in normal visual perception. 
The retinal stimuli for these images 
are invariably present, but the images 
are intangible. They are visible only 
under special conditions of viewing and 
with appropriate instruction. When 
visible, they are perceived as “im- 
ages,’ and the observer is aware that 
they cannot be approached or touched. 
Whether visible or not, they do not 
interfere appreciably with the _per- 
ception of other visual stimuli. 


The analogy is striking: every one 
of the foregoing statements applies to 
the strabismic-eye visual images of 
the strabismic patient as well as to 
the entoptic images of the normal in- 
dividual. 

Another way of clarifying the 
hypothesis is to use the words in 
which some strabismic patients des- 
cribe their lack of awareness of di- 
plopia. Some patients report that the 
strabismic-eye image of an object is 
so unreal that they are not certain 
whether they see it or not. Some say 
that it is so unreal that sometimes 
it’s not even there. These statements 
express exactly the situation which, 
according to my hypothesis, is solely 
responsible for the lack of awareness 
of diplopia in the great majority of 
strabismic patients. 
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FIG. 4 The two colfee cup 
right eye fixating and with the left eve fixating 


images of an object 


as seen by an esotropic 
The shading of one image in each portion of the figure 
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patient with diplopia. with the 


represents the quality of unreality which the patient perceives in the strabismic-eye image 


Experimental Test of the Hypothesis 

Figure 4 is similar to figure 3 ex- 
cept that the strabismic-eye image has 
been shaded. This shading is intended 
to represent the special quality of un- 
reality which the squinting-eye image 
has for the strabismic patient. The 
figure shows that either visual image, 
taken alone, is alternately real and 
unreal when the patient alternates 
while aware of diplopia. The left- 
eye image, for example, is unreal on 
right-eye fixation and real on left-eye 
fixation. 

Under ordinary circumstances, 
whether one is a strabismic patient or 
not, a single visual image is either 
real or unreal, and never changes 
from one to the other. This is a basic 
rule of the world around us: there is 
nothing that changes from object to 
image and back again. If anything 
appears to do so, we are aware that we 
have been deceived, and that some- 
thing is wrong with our visual per- 
ception. When a magician makes a 
rabbit disappear and then reappear, 
we feel an impulse to rub our eyes, 
for we know that our eyes have de- 
ceived us. 

But, as has been shown, this is ex- 
actly what happens when a _ patient 


alternates while he is aware of di- 
plopia. Thus, in a sense, alternation 
with diplopia pits the real-unreal 
distinction against a more funda- 
mental rule of visual perception. Con- 
tinued practice of the exercise should 
therefore cause the real-unreal dis- 
tinction to diminish. If that distinc- 
tion is the means by which strabis- 
mic patients avoid diplopia, then the 
effect of the exercise should be to 
make patients more aware of diplo- 
pla. 


Since 50 out of 59 patients became 
more aware of diplopia when they 
practiced the exercise, the hypothesis 
is supported by the results of this ex- 
periment. 


The Use of Objects as Visual Stimuli 

A fixing-eye visual image is real 
to a patient because he knows that if 
he reaches for that image he will 
touch the object which it represents. 
The strabismic-eye image of that ob- 
ject is unreal because the patient 
knows that he will not touch the ob- 
ject if he reaches for that image. It 
follows that the real-unreal distinc- 
tion does not apply to all visual stim- 
uli. In particular, it does not apply 
to visual stimuli which are presented 
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to the patient by means of an imstru- 
ment such as the stereoscope or the 
major amblyoscope. The patient 
knows, for example, that if he at- 
tempts to touch the place where the 
amblyscope stimulus appears to be, he 
will not touch the object which that 
stimulus is supposed to represent. 


All visual stimuli used in this ex- 
periment such that their ap- 
parent were in complete 
agreement with their positions as de- 
termined by reaching and touching. 
The reason for this requirement will 
now be apparent. In order to study 
the real-unreal distinction stra- 
bismus, it was necessary to use visual 
stimuli which the patient knew he 
could touch—that is, it was necessary 
to use objects as visual stimuli. 


were 
positions 


The Etiology of Strabismus 


In order to describe the onset of a 
strabismic condition in terms of the 
present hypothesis. it is necessary to 
precipitating causative 
factor which is directly related 
to the real-unreal distinction or to 
any other perceptual disorder. Either 
a temporary inability to maintain the 
precise motor coordination which is 
required for fusion or a temporary 
paresis of more extraocular 
muscles might account for the onset of 
a strabismic disorder. 


postulate a 
not 


one or 


The perceptual disorder which has 
been described in this paper may then 
be viewed as an adaptation to the 
temporarily deviated position of the 
The real-unreal distinction 
between fixating-eye and _ strabismic- 
eye images thus appears as an alter- 
native to fusion: instead of seeing the 
two images as one by bringing them 
together, the strabismic patient sees 
them as one by perceiving one as an 
‘bject and the other as an image. The 
atter interpretaion on the part of the 


eyes. 


patient follows naturally from his re- 
peated attempts to touch or approach 
each of the two images. 


As in the case of other physiologic 
and psychologic adaptations, the ad- 
aptation itself may then become re- 
sponsible for the persistence of the 
disorder. In this instance, the ad- 
aptation is an extremely effective one, 
as demonstrated, for example, by the 
ability of many strabismic patients 
to be aware of diplopia without being 
inconvenienced by that awareness. 


By this line of reasoning, it is pos- 
sible to account for the cause of stra- 
bismus by postulating only that in 
some individuals the physiologic 
mechanisms which mediate the pre- 
cise control of ocular movements ma- 
ture more slowly than do the physi- 
ologic mechanisms which mediate the 
complex processes of visual percep- 
tion. On that assumption, such indi- 
viduals experience a developmental 
stage at which the demands of visual 
perception require that the two visual 
representations of any object be seen 
as one, but at which the capacity for 
bifoveal fixation of the object is not 
present. According to the present 
hypothesis, the real-unreal distinc- 
tion is then adopted by such individ- 
uals as the perceptual mechanism un- 
derlying binocular coordination. 


Later, when an ophthalmic exam- 
ination is conducted, physiologic ma- 
turation may have advanced to the 
point where no physiologic deficiency 
can be observed. Only the perceptual 
anomaly remains, and it is sufficient 
to maintain the strabismic condition. 
Moreoyer, if the patient is then ex- 
amined only on a major amblyoscope, 
it is logically impossible for the exam- 
iner to discover the presence of the 
basic perceptual disorder. 

If the foregoing remarks are cor- 


rect. then the real-unreal distinc- 
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tion which has been described here is 
responsible not merely for the lack of 
awareness of diplopia in strabismus 
but also for the persistence of the stra- 
bismic condition in the presence of 
awareness of diplopia. If this is true, 
then the visual exercise of alternation 
with diplopia is fundamental to all 
strabismic therapy. These and other 
deductions from the basic hypothesis 
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are being evaluated in an_ experi- 
mental program now under way in 
this laboratory. 
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HISTORY AND METHOD OF PRESCRIBING 
BIFOCALS FOR ACCOMMODATIVE ESOTROPIA 


Grratp Fonpa, M.D. 


SHORT 


In 1864 Cornelius Donders* :an- 
nounced the cause and effect in the 
relationship of accommodation and 
convergent strabismus associated with 
hypermetropia. Prior to 1896 Emile 
Javal® was the first to prescribe bi- 
focals for the treatment of accommo- 
dative strabismus. He employed the 
Franklin type bifocal with reading 
additions of -+-3.00 diopter spheres. 
He also used half-eye glasses when no 
correction was required for distance. 

In 1905 Linn Emerson‘ reported 
the use of bifocals (+3.00 diopter 
spherical pasters) in cases in which 
he used atropine. In 1914 Wendell 
Reber* reported 11 patients with eso- 
tropia for whom he prescribed invis- 
ible bifocals with +2.00 and +-3.00 
diopter reading additions. One-half per 
cent atropine was instilled in both 
eyes once daily and discontinued after 
two months. 


Folk and Whelchel’ prescribed bi- 
focals for 35 patients with esotropia: 
they found little or no improvement 
in 13 patients. The esotropia was re- 
duced but not corrected in 15 cases; 
in 7 cases the esotropia was corrected. 
Costenbader,? Tait.° Burian' and 
Parks’ encourage the use of bifocals 
for the treatment of accommodative 
esotropia. 


Viore ophthalmologists would have 
enjoyed greater success had the bi- 
locals been properly fitted. There are 
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two important factors which must be 
considered for bifocals to be properly 
fitted: 


1. The top of the reading segment 
must come between the lower border 
and the center of the pupil. 

9 


The segments must be decen- 
tered inward according to the reading 
distance and the interpupillary dis- 
tance. 

The average interpupillary distance 
is 50 mm. for a child of 5 to 7 years 
of age. The reading distance is 25 cm. 
(10 inches) or a little less. Calculating 
this by the method described by Tait. 
each segment should be decentered 
inward 2 mm. so that the line of sight 
passes through the center of the read- 
ing segment while reading. 

Figure 1 illustrates Tait’s graphic 
method and formula for determining 
the proper centering of lenses for use 
at a near point.® 

I have not found the width of the 
reading segment to be important. The 
kryptok imvisible bifocal segment is 


22 mm. in width and has proven to 
be most suitable. They are more 


readily accepted by the parents be- 
cause the bifocals attract the minim- 
um of comments from curious people. 

Figures 2 and 3 demonstrate the 
position and appearance of the bi- 
focals, and the average reading posi- 
tion of a 5 year old girl. The ink 
marks outline the reading segment so 
that the size and position of the 
reading segment can be seen in the 
photograph. 
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P| Visual axes for 
fixation | 
| | 
Visual axes for 
i 


of glasses 
+ — Plane of anterior surface of cornea 
- —Plane of centers of rotation of eyes 


Figure | 
C,C. — distance between centers of rotation (interpupillary distance ) 
2 
P,P. — distance between optical centers of lenses when fixing at near 
d = distance of near point object from anterior corneal surface 
A = fixation pomt at near 
For example: 
C,Coe d + 1 C,C. = 50 mm. 
P,P. = d 1 P,P. — ? 
50 26 d = 25 cm. 
P,P. 24 
96 (P,P.) 1200 
(P,P.) = 46 mm. Therefore each lens or bifocal segment must be 


decentered in 2 mm. for the reading distance. 
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Figure 2 


This girl had a corrected visual 
acuity of 20/30 in the right eye and 
20/30 in the left eye as measured on 
the E chart. Retinoscopy (under 0.5 
per cent cyclogel) with deduction 
made for working distance revealed: 

R +2.75 sph. +0.75 ax 90 
L, +2.50 sph. +0.75 ax 90 
Her retinal correspondence was nor- 
mal. Uncorrected muscle balance was 
6 m. -26ET 
25 cm. -26ET 
With the following correction in 
both eyes, +-2.50 spheres, add +4.50 
Which patient is wearing: 
6 m. = 8ET 
7 


25 cm.=10ET (through distant cor- 


rection ) 


25 cm. = 2E (through bifocal seg- 
ment) 
Worth 4-Dot Test: 6m-5 dots 
(through distant correction); 25 cm. 
-4 dots (through near correction). 


Figure 3 


CONCLUSION 


1. There are two important prin- 
ciples in the fitting of bifocals for 
children for accommodative esotropia: 


a. The top of the reading segment 
should come between the lower 
border and the center of the 
pupil. 


b. The segments should be decen- 
tered inward 2 mm. each for 
the average child of 5 to 7 years 
of age. 


bo 


The invisible kryptok bifocal 
seems to be the most desirable 
bifocal. 


wy 
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OBJECTIVE AND SUBJECTIVE TESTING OF VISUAL 
ACUITY IN AMBLYOPIC PATIENTS 


Rospert D. Rernecke, M.D. 


BOSTON, 


THE testing of amblyopia presents 
a problem in any follow-up study. 
Since repeated visual acuity measure- 
ments are the only criteria for follow- 
ing the patient, it becomes imperative 
that such measurements be taken with 
as much accuracy as possible. This, 
however, is quite difficult, since there 
are only a limited number of sub- 
jective charts and perhaps more im- 
portant, the examiner is usually quite 
anxious to demonstrate an improve- 
ment in the particular patient. The 
examiner is often prone to urge the 


subject on to such an extent that 
vague guesses are listed as definite 
answers and any vagueness is at- 


tributed to lack of cooperation on the 
part of the patient. As a result of this, 
after frequent office visits, the patient 
seems to be improving to a fair degree. 
Then, after a relatively long absence, 
the patient is again checked, and a 
marked decrease in visual acuity is 
noted. Often the subject may have 
actually retained whatever gain he 
had made and any loss is either of 
memory or skill in judging what an- 
swers the examiner wishes. 

From the above, one would predict 
that changes due to this type of error 
in extremely poor acuities would be 
quite rare, since a change from 20/400 
to 20/200 represents being able to see 
an object one half as large as the 
20/400 figure, while a change of 
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acuity from 20/40 to 20/30 means 
being able to see an object which is 
only different by 1/10 to 1/13.3 the 
size of the 20/400 figures. 


To minimize the subjective element 
in testing acuity we have employed 
an objective means which has been 
previously described.* The purpose of 
the present paper is to compare the 
results obtained from testing a group 
of amblyopic patients with this ap- 
paratus and by standard subjective 
tests. 


In this instance the objective visual 
acuity was measured by means of the 
presence of opticokinetic nystagmus. 
Opticokinetic nystagmus (train nys- 
tagmus ) present when a_ visible 
field is moved in front of a subject. 
This nystagmus has a slow and fast 
component. The slow component is the 
fixating or following motion, while 
the fast component is the corrective 
portion of the nystagmus.' The latter 
component imparts the noticeable jerk 
to the reflex, which allows the observer 
to determine easily whether the nys- 
tagmus is present or absent. 


1S 


PROCEDURE AND APPARATUS 

The subject was seated one meter 
in front of the field with the apparatus 
so adjusted that the subject’s eyes were 
fixed on the center of the field. The 
field consisted of vertical lines printed 
on heavy paper which was moved 
horizontally between two rollers (fig. 
1). The apparatus was electrically 
powered so that the examiner’s com- 


plete attention could be focused on 


the subject’s eyes. The lines were ar- 
ranged in diminishing thickness with 
corresponding separations. 


The chart was started in motion 
and the subject’s eyes were alternately 
occluded, each eye being observed 
during each group of the same sized 
lines. When nystagmus was noticed 
to be absent in one eye, the line thick- 
ness was noted, that eye was occluded 
and the other eye observed. If both 


FIG. 1—Subject 


seated at the apparatus used for 
opticokinetic nystagmus 


eyes showed nystagmus with all lines 
at one meter, the test was then re- 
peated at two and one-half meters. At 


this distance the smallest line was 
equivalent to Snellen 20/20. The 
smallest line at one meter corre- 


sponding to Snellen 20/45. If no nys- 
tagmus could be elicited at one meter, 
then the field was moved towards the 
subject to a distance of one-half meter. 


The examiner did not know the 
visual acuity of the subject until the 
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procedure was completed. After the 
procedure the examiner measured the 
Snellen visual acuity, and, as a double 
check, this measured Snellen acuity 
was compared to an acuity taken by 
another examiner. 
RESULTS 

The poorer objective visual acuities 
in these 26 cases were found to corre- 
spond closely with the subjective visu- 
al acuities, while the better visual acu- 


measuring objective visual acuity by means of the 


ities did not correspond with each 
other (fig. 2). The correlation coef- 
ficient was high, indicating that the 
discrepancy between the two types of 
visual acuity was a somewhat linear 
difference, but the spread of raw data 
indicates that this difference could not 
be predicted with enough accuracy 
to make a correction factor of any 
worth. 


The correlation coefficient was cal- 
culated as follows: 
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N = 26 
=X = 3,815 
= 789,823 
SY = 3,175 
SY? 632,625 [N=X* — (3X)*?] [NzY? (SY)?] 


= 682,475 r= +0.912 


The present work demonstrates the 
usefulness of this means of measuring 
objective visual acuity. An objective 
visual acuity would seem to be the 
type of measurement of choice to use 
when following the treatment of pa- 
tients with amblyopia, a treatment 
which is heavily weighted with sub- 
jective techniques. 

The instrumentation used in this 
experiment was largely designed by 
Dr. Gorman,’ being modified for use 
with older children and adults. This 
apparatus is not available commer- 
cially. 
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Fi 2—Raw data indicating correlation between ob 
jective and subjective visual acuities of amblyopic pa 

Subjective acuities are plotted by the customary 
on, while the objective acuities are plotted by the 
Snellen equivalent denominator 


SUMMARY AND CONCLUSIONS 


1. The objective and_ subjective 
visual acuities of 26 patients with 
amblyopia who were’ undergoing 
treatment were compared. The ob- 
jective visual acuity in the present 
study was measured by noting the 
presence or absence of opticokinetic 
nystagmus while a field of moving 
lines of diminishing width was pre- 
sented to the patient. The subjective 
acuities were measured by means of 
standard Snellen charts. 


2. Their objective and subjective 
visual acuities were of approximately 
the same magnitude at the grosser 
visual acuities; however, at the finer 
visual acuities there was considerable 
disparity. 


3. It was concluded that objective 
visual acuity measurements are the 
measurements of choice in following 
the progress of amblyopic patients. 
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For the greater part orthoptic train- 
ing is a subjective means of correction 
for strabismus. Although the examin- 
er has technical knowledge regarding 
subjective responses, and can objec- 
tively present favorable conditions for 
subjective action, the inherent devel- 
opment is hidden to all except the 
patient. 

This factor brings forth various 
psychological reactions from the par- 
ents, ophthalmologist and orthoptist, 
as well as the child. During the 
training period which limits a child 
to major amblyoscope techniques, the 
parents have to accept reports, and 
often with little assurance, that their 
child’s eye condition is improving. 
This also applies to some extent to 
the ophthalmologist who, re- 
examining a child, finds little change 
in appearance from the original exam- 
ination. 

If properly supervised, the results 
of cheiroscope work can serve as a 
test for binocular vision. In our of- 
fice cheiroscope training is looked for- 
ward to with the greatest of anticipa- 
tion by patient and orthoptist and 
acts as a psychological stimulus. For 
at this time, the training leaves the 
passive stage and connects active 
training of hand-eye coordination with 
tangible subjective and objective re- 
sults. It gives us another means of 
evaluation and has a comparative 
value which helps to indicate further 
corrective procedures. 
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However, cheiroscope training in. 
correctly instituted can be harmful 
and a misleading form of therapy. 
In all probability the cheiroscope is 
the most abused instrument used. To 
give a child cheiroscope exercises be- 
fore he reaches binocular responsi- 
bility is like giving the child skating 
lessons before he learns to walk. Be- 
cause a child can make a figure re- 
sembling the one used in the cheiro- 
scope does not always indicate prog- 
ress or that binocular vision is present. 

The first bimocular attempts to use 
the cheiroscope quite often are un- 
successful and frustrating, even to an 
adult patient. This situation is magni- 
fied in a child who may have an 
anomalous retinal correspondence, 
amblyopia, suppression and little or 
no established binocular pattern. 

To prescribe cheiroscope exercises 
for home or office training, with the 
above conditions present, not only 
will delay progress, but create other 
problems. The majority of orthoptists 
are aware of these hazards, and many 
have worked out techniques for their 
individual patients with successful re- 
sults. 

It was my good fortune to be intro- 
duced to the cheiroscope by Miss Eliz- 
abeth Stark. The ingenious techniques 
she used on the cheiroscope made a 
lasting impression on me. 

One of the cheiroscope techniques 
we use, which is a routine procedure, 
has proven beneficial in several ways. 
For a comparative record, about once 
a month the figure of a star is traced 
by the patient and the examiner and 
kept on file. Throughout the treat- 
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FIG. 1—(A 
aminer 
coincide 

B) The same as (A 


Each had a normal muscle 


except patient was 


Binocular tracing on cheiroscope of reflected image by adult patient and ex 
balance. Star fi 


figures are identical and_ tracings 


5 years old. The wavy lines are those of 


a preschool child and do not affect the regularity of form. 


( Patient's monocular tracing of 
traced from reflected cheiroscope image by 
right hand corner the light left 
for the first time by 
dative convergent strabismus 


cheiroscope 
the examiner 
incomplete figure was an attempt at binocular tracing 
a 60-year-old child having treatment for the correction of accommo 
The upper right tracing of the star is that of the examiner 


which had 
center figure). 


figure been previously 


In the upper 


who has a normal muscle balance and was traced after the patient had fiinished tracing 


Conditions similar to (¢ 
53-year-old patient on the examiner's 


ment, from the first to the last figure, 
we are able to follow and review. ob- 
jectively, this subjective development 
of the patient, which is somewhat 
like the use of visual fields and roent- 
genograms. The black outlined figure 
of a star was selected for simplicity, 
vet provided exacting proportions. 


After the figure of the star can be 
traced without effort, and the child 
has matured sufficiently to cooperate, 
the technique is advanced, to increas- 
ing fusional range. For this part of 
the technique the examiner must have 
a normal muscle-balance since the 
examiner traces a star alongside that 
of the patient’s without moving the 
paper or mirror. 


except there is an additional monocular tracing by a 


If an esophoria is present the pa- 
tient’s star will be to the left of the 
examiner's and conversely. to the 
right in an exophoria, unless the pa- 
tient is excessively accommodating and 
converging as sometimes seen in di- 
vergence excess. The distance between 
the top points of these two stars indi- 
cates the desired fusional range. The 
patient tries by dissociation practice 
to see the reflected image of the star 
move from the original sight toward 
the examiner’s and fuse with thé one 
traced by the examiner. This may be 
accomplished on the first attempt or 
may take months of practice. 


The final step of this technique 
comes when the patient is able. to 
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FIG. 2—(A 


with and without +7.75 spheres in cheiroscope. 


bismus figures with detail are traced 


B) Center star illustrating normal eve position. 


Duplicate figures for comparison. 


The patient traced without correction and 
After correction of accommodative stra 


Left star showing position with eves 


in maximum convergence and right star the maximum divergence in fusional range with 


a normal muscle balance 


C) Right stars in normal positions. left stars in outward positions found in an adult 


patient with a divergence insufficiency 
ments for the Air Corps 


D) After corrective exercises, divergence insufficiency no longer present 
Patient's star traced before the one of the examiner. 


of patient and examiner coincide 


maintain fusion with the stars while 
accommodating sufficiently to trace a 
line of the reflected star image on the 
examiner’s star. This technique serves 
as a working guide and only has diag- 
nostic value insofar as related to other 
findings. 


Figures are traced with and with- 
out a +7.75 sphere in the cheiroscope. 
For additional interest, colored pencils 
are used. The child delights in making 
a favorite color selection from a set 
of twelve assorted shades. The exam- 
iner’s choice of colored pencil contrasts 
to the patient’s choice of color, usually 
in some darker shade or complimen- 
tary color. 


before exercises. 


Muscle balance exceeded require 


Star tracing 


With beginners, the examiner uses 
a black pencil. This gives the patient 
the fusional advantage of like shapes, 
sizes and color in attempting to fuse 
the black outlined star reflection with 
the star traced by the examiner. If 
there is difficulty in dissociating, the 
patient is instructed to use a yellow 
pencil for the first star traced and a 
dark purple for the second star, which 
is traced on the examiner’s black one 
by dissociation. 


Later further color interest may be 
had by using complimentary colors 
such as red for the examiner and 
green for the patient. Lines fused 
with these colors result in a colorless 
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FIG. 3—Illustrations of monocular tracings. (A) and (B) figures larger than reflected 
image. Examiner’s star in upper left of. (B). C) and (D) figures are smaller than 
reflected image. Examiner's star (D) to right. Note a small practice drawing of the pa 
tient’s in the extreme right corners 


FIG. 4 Illustrations of first attempts to use binocular tracing. Examiner’s star to right 
in (D). These were made by different patients who had developed bifoveal fusion with 
amplitude on the major amblyoscope and are now ready for hand-eye training 
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FIGS 
Prior 


5 and 6—Progressive developmental levels in binocular hand-eye coordination. 

to correction a nonaccommodative convergent strabismus with an alternating sursum 
duction was present. The first star was traced when the patient was 7 years old and the last 
one when 18 years old 


The examiner's stars are to the right of the patient’s stars. (A), 
B), (C) stars were traced within one month, (D) stars at the end of a year, (E) stars 
at the end of another year, and (F) stars at the end of 
traced on a 


re-examination visit 
years old The 


be noticed in (H 


another year, (G) stars were 
when the patient was 15 years old, and (H) stars when 
improvement in binocular single vision development may 
by the definite and clear lines in tracing 
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FIG. 7—Before corrective treatment, an accommodative convergent strabismus was present. 
These progressive illustrations were traced without a refractive correction and with a plus 
sphere in the cheiroscope. The examiner's stars are to the right of the patient’s. The pa- 
tient’s stars were traced before the examiner's except the darker stars in (C). These were 
traced after the examiner’s in an attempt to fuse the reflected star image with examiner's 
through dissociation. 


FIG. 8—Illustrations in the progress of a patient with divergent strabismus of the conver- 
gence insufficiency classification. A) Examiner’s star is to the left of the patient’s first 
attempt to trace stars. In others, the examiner traced the stars before the patient, and the 
patient attempted to fuse the reflected star image with the examiner's in (B) and (C). 


FRANCES WALRAVEN 


FIG. 9—Illustrations of tracings in divergence excess 
to the left of the examiner's 
he training in this type is to correct the excessive convergence 


the patient traced his star in (A 
used in the cheiroscope 


In an excessive attempt to converge. 
when the plus sphere was 


This work is begun by the examiner tracing a star and the patient attempting to fuse the 


reflected star 


image with that of the examiner's 


Such an attempt is illustrated in (B 


The examiner's star is in the center and the patient’s tracing is first to the left and then 


to the right Che final successful result is shown in (C) 
is to the right of the examiner’s in (D) as 


Without the plus sphere the patient’s star 
it should be when exophoria is present 


black looking figure. The use of this 
color combination is especially effec- 
tive after improvement has _ been 
noted, and the patient’s star is no 
longer in an outward position. At this 
time the examiner will see the image 
of the reflected star directly upon the 
patient’s and in tracing the star with 
a red pencil, the green star the pa- 
tient has traced turns black as if by 
magic. This pleases the patient how- 
ever old he may be! Also, it indi- 
cates to the examiner the success of 
the training. 


This technique worked out so well 
during World War II with young men 
enlisting in the Air Corps that not one 
of them failed the examination when 
the combination of their own black 


where the two tracings coincide 


star image reflection, and that of the 
examiner consistently formed one 
pattern. 


The achievement and success of 
this technique, as with any accom- 
plishment, presents certain problems. 
These, however, can be recognized 
and eliminated in the majority of 
cases. 


The extent of the technique used 
depends upon the patient’s maturity 
rather than age. It has been success 
ful with patients as young as 5 years, 
but the average age to begin this 
treatment is about 6 years. 


Usually, the first time a _ patient 
tries dissociation on the cheiroscope. 
it will not be successful and the result 
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FIG. 10—In this illustration of a vertical deviation the examiner's stars are below and 
to the right of the patient’s. An attempt is made in (C) to fuse the reflected star image 
with the examiner’s. The progress of this development is shown in (D). The center right 
star is the examiner's, traced after the patient’s tracing. The other two were also traced 
after the patient's tracing. The fusional range developed sufficiently to allow normal bi 
nocular function of the eyes 


FIG. 11—(A) First tracings made by a patient 20 years old. The examiner’s star is in 
the center with the patient's to the upper left side of the examiner’s. (B) Last tracings by 
same patient. Three of the four tracings of patient and examiner coincide. Prior to cor 
rection there was an alternating esotropia present with an alternating sursumduction 

C) First tracings of a patient 32 vears old. Before correction there was a nonat 
comodative alternating esotropia since birth, and an anomalous retinal correspondence. 
The examiner’s stars are to the right of the patient’s. (D) Last tracings by same patient. 
Slight difference in patient’s and examiner's tracings. [Lines are clearer and contour im- 
proves with binocular development 
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is a monocular tracing of the exam- 
iner’s star. This is quite obvious to 
the examiner and further instructions 
in dissociation are necessary. Patients 
using this technique should already 
have learned from their other orthop- 
tic exercises how to dissociate. How- 


ever, to simplify matters, the examiner 
can trace the star image reflection 
first, and then instruct the patient to 
fuse the star image reflection seen with 
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the examiner’s before attempting to 
trace one on the paper. 

I believe that cheiroscope training 
is contraindicated until bifoveal fixa- 
tion is present. The following illustra- 
tions have been made from records 
of patients we have seen and are 
shown to illustrate pertinent factors. 
In some of the figures the lines are 
light as the original tracings were not 
retouched. 
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IN studying a muscle problem, we 
usually measure the amount of devia- 
tion in the primary position and in the 
six cardinal positions. Recently, atten- 
tion has been focused on deviations 
in upward and downward gaze with 
the eyes fixing an object in the verti- 
cal midline. 

For example, a patient has 15 di- 
opters of intermittent exotropia in the 
primary position for both distance and 
near. On upward gaze the strabismus 
measures 40 diopters but on the down- 
ward gaze it is only 8 diopters. When 
the patient is examined in the six 
cardinal positions of gaze, no vertical 
anomaly can be uncovered. This pa- 
tient fulfills the criteria for the V 
syndrome. The A syndrome, associ- 
ated with exotropia, occurs when exo- 
tropia is greater on downward gaze 
that it is on upward gaze. 

In esotropia, we may find similar 
conditions. If the esotropia is greater 
on the upward gaze and less on down- 
ward gaze, the patient has an A syn- 
drome. For example, a patient has 
esotropia of 8 diopters for distance 
and near in the primary position. 
When examined in the six cardinal 
positions the esotropia remains con- 
stant and no vertical deviation can be 
elicited. On upward gaze, he has 25 
diopters of esotropia but on downward 
gaze only 6 diopters of esotropia. This 
patient has an A syndrome. Con- 
versely, in the presence of the V syn- 
drome, esotropia is greater on down- 
ward gaze and less on upward gaze. 
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In these syndromes, upward and 
downward gazes affect the degree of 
horizontal strabismus. No _ vertical 
element can be uncovered, or if a 
slight hypertropia is present, it is 
secondary and of little consequence. 


A certain amount of difference in 
measurement is to be expected in the 
average case of strabismus on upward 
as compared to downward gaze. Exo- 
tropia is usually greater when the 
patient fixates an object above the 
horizontal midline than it is when 
the patient fixates an object below the 
midline. The converse is true for 
esotropia, the latter being greater on 
downward than on upward gaze. 
These differences are usually under 
10 diopters. 


CAUSE 

The mechanism for the production 
of these syndromes is not known. 

Urist* emphasized the importance 
of the lateral recti in the upper field 
and the medial recti in the lower field. 
Thus, an esotropia increasing in 
downward gaze (V type) is said to 
be due to medial recti overaction, 
whereas an esotropia increasing in 
upward gaze (A type) is due to lateral 
recti underaction. Exotropia increas- 
ing in upward gaze (V type) would 
be due to overaction of the lateral 
recti, and exotropia increasing in 
downward gaze (A type) would be 
due to medial recti underaction. 


Breinin' has carried out electromyo- 
graphic studies of vertically noncom- 
itant horizontal strabismus to deter- 
mine the role of the horizontal and 
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vertical muscle. He found that the 
vertical muscles showed only the ex- 
pected action in their fields of action. 


The horizontal recti, however, in 
nearly all of the four types described, 
showed innervational changes corre- 
sponding to the deviation. Thus, in V 
type exotropia, the lateral recti in- 
creased and the medials were recipro- 
cally inhibited in upward gaze. In A 
type exotropia the identical changes 
occurred in downward gaze. Corres- 
ponding alterations appear in A 
and V_ esotropias. Breinin believes 
that the horizontal recti must play 
some part in the varying angle of 
strabismus. In only a few cases of A 
or V syndromes did the horizontal 
recti exhibit no particular change in 
vertical gaze. In these cases the verti- 
cal non-comitancy must be ascribed to 
the vertical muscles. Thus it would 
seem that these syndromes are caused 
by combined overactions of the hori- 
zontal recti and the vertical muscles. 


Bilateral vertical recti involvement 
have been held to be the cause of 
marked alterations of the horizontal 
deviation in direct upward gaze com- 
pared with direct downward gaze. 
Some believe that this phenomenon is 
due to secondary involvement of the 
vertical recti consequent to the hori- 
zontal deviation. Others believe that 
it is due to primary underaction of 
the vertical rectus muscles with sec- 
ondary deviations or contractions of 
the obliques. 


Some of the patients exhibiting this 
phenomenon undoubtedly show un- 
deraction of the vertical recti, even in 
monocular rotation, with marked over- 
action of the obliques. 


It is believed that the secondary 
overaction of the oblique muscles is 
the major factor. Bilateral oblique 
overaction is encountered as an ac- 
companiment of bilateral vertical rec- 
tus paresis, or a sequela to such a 
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bilateral paresis, which pre-existed 
and from which the patient subse- 
quently recovered. 


In exotropia associated with the A 
syndrome, overaction of the superior 
obliques acting as external rotators 
would thus cause an increase in the 
angle of squint on downward gaze. 
In a similar manner, the inferior 
obliques would rotate the eyes out- 
ward in upward gaze, and exotropia 
would increase if the patient has the 
V syndrome. A similar hypothesis 
has been utilized to explain these 
syndromes associated with esotropia, 
although it would seem that secondary 
overactions of the obliques are less 
effective in esotropia than in exotro- 
pia. 

Jampolsky* has pointed out that in 
exodeviation of an eye, especially in 
deviations of large degree, there tends 
to develop a contracture and over- 
action of one or both the oblique mus- 
cles. He believes that the slackening 
of the oblique muscles, occurring when 
the eyes are in exoposition, favors 
contractures in these muscles and that 
these contractures also result in an 
increased abduction component in the 
action of the obliques. This, in turn, 
would cause the exodeviation to be- 
come greater. 

Against this view, Burian* pointed 
out that overactions of the oblique 
muscles are also frequently seen in 
esodeviations, anomalies which 
Jampolsky’s conjectures certainly do 
not apply. Also, the action of the 
oblique muscles in horizontal rota- 
tions is slight, and one wonders 
whether it is of clinical significance 
even in the presence of contractures 
or overactions of these muscles. 


These explanations are still tenta- 
tive but perhaps as further data are 
gathered we will obtain more definite 
information about which group of 
muscles is chiefly responsible. 
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MANAGEMENT 


While no final answers have been 
agreed upon concerning treatment of 
these conditions, certain § tentative 
ideas about treatment can be men- 
tioned. 


The treatment which has been sug- 
gested and attempted is surgical. This 
is a departure from the conservative 
rules of strabismic surgery, because 
operations on the vertical muscles are 
recommended for the correction of 
strabismus which is strictly horizon- 
tal. 

The clinical management of pa- 
tients exhibiting differences in the 
horizontal deviation in upward versus 
downward gaze may be summarized 
as follows: 


1. Mild degrees of the anomaly 
may be ignored, especially if a fu- 
sional result is not probable, since 
the lids cover the defect in downward 
gaze. 

2. Moderate degrees of alteration 
in the horizontal deviation in upward 
versus downward fields of gaze may 
be improved by performing appropri- 
ate bilateral surgical procedures upon 
the horizontal rectus muscles. Initial 
horizontal muscle surgery has been 
urged by Urist to obtain vertical 
comitancy. 

Breinin states that his preliminary 
observations indicate it is best to sur- 
gically attack the horizontal muscles 
before the vertical ones. When gross 
vertical imbalance exists, however, 
classic rules must still be followed. 

Others who consider the vertical 
rectus muscles important in_ these 
variations recommend resection of the 
vertical rectus muscles as an initial 
procedure to attain vertical comitancy. 
Bilateral resection of the vertical rec- 
tus muscles, although enhancing the 
percentage of satisfactory results in 
the management of exodeviations, does 
not materially affect the alteration of 


horizontal deviation in upward versus 
downward gaze. 


Since bilateral surgical procedures 
on the vertical recti do not materially 
affect the horizontal deviation shift, 
some congider the bilateral oblique 
procedure. Recession of both inferior 
obliques is recommended for correc- 
tion of the V_ syndrome associated 
with exotropia. 


Opinion is more varied concerning 
the treatment of the A syndrome 
associated with exotropia. Weakening 
of both superior obliques by tenot- 
omy has been tried. Advancement 
and resection of both inferior ob- 
liques has its advocates. Surgical op- 
eration on the vertical muscles has 
been performed alone or in conjunc- 
tion with treatment of the horizontal 
muscles depending on the amount of 
exotropia present in the primary 
position. 


According to Jampolsky,* bilateral 
superior oblique tenotomy is to be 
considered. 


1. Only for children faced with 
potential loss of fusion in the primary 
position due to increasing exodevia- 
tion. 

2. Children demonstrating unmis- 
takably good sensory-motor fusion. 

3. With near orthophoria in direct 
upward gaze. 

4. Progressive and increasing in- 
termittent exotropia which is becom- 
ing more constant in the primary 
position of gaze. 


5. With constant exotropia in 
direct downward gaze which is at 
least 45 prism diopters more exodevia- 
tion than in direct upward gaze. A 
chin-down position may occur in or- 
der to gain fusion in the primary or 
direct upward field of gaze. 

6. The presence of approximately 
equal, markedly overacting superior 
oblique in children with these specific 
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indications may justify bilateral su- 
perior oblique tenotomy. 


The exodeviation in downward gaze 
may be expected to diminish by 45 
prism diopters, with little effect upon 
the horizontal deviation in direct up- 
ward gaze as a result of complete 
tenotomies of the superior oblique ten- 
don. 


Children with these specific indica- 
tions who have not been treated have 
gradually lost binocular vision in all 
fields of gaze because of the marked 
horizontal noncomitancy. 
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to consider the possibility of operation 
on some other muscles where danger 
of complications is not so great. 


It can be demonstrated that the ad- 
ducting power of a vertical rectus can 
be increased by shifting the insertion 
medially. Such a procedure does not 
create a serious torsion problem as 
seen in an oblique, and in addition 
does not lessen the vertical action of 
the vertical rectus sufficiently — to 
create an underaction. 


Working on this basis, I have used 
this procedure in several cases of exo- 


FIG. 1—Case 1 before operation. 


Surgical correction of A and V syn- 
dromes associated with esotropia has 
not received as much attention as 
those with exotropia, and here again 
some advocate surgical operation on 
the obliques. The following procedures 
have been recommended: In cases of 
esotropia with the V syndrome, weak- 
en the inferior obliques either alone 
or with resection of the lateral recti 
when the primary esotropia justifies 
it. In cases of esotropia with the A 
syndrome, resect and advance the in- 
ferior obliques, either alone or with 
resection of the lateral recti. Rather 
good results have been claimed from 
tenotomy of the superior oblique. 


Because of the serious complications 
which may follow a weakening opera- 
tion on the obliques, it seems advisable 


tropia in which the A or the V syn 
In these 
the superior recti or the inferior recti 
On a 
whole, the results were satisfactory. 


drome was present. cases, 


were shifted medially 5 mm. 


It seems possible that a greater shift 
medially would create a greater ad- 
effect than obtained in 


duction my 


cases. 


Case 1 


A 12-year-old boy had had exotropia since 
early life. A bilateral recession of the lateral 
recti had been performed two years previous 
ly. My first examination revealed an alter 
nating exotropia of 15 diopters in eyes-front 
position, 6 diopters in downward gaze and 
35 diopters in upward gaze (fig. 1). Fusion 


was not present. 
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FIG. 2—Case 1 after operation 


Both superior recti were shifted 5 mm. 
medially. Three months after operation, the 
measurements were 10 diopters in eyes-front, 
5 diopters in downward gaze, and 15 di- 
opters in upward gaze. Although the eyes 
were not parallel, the cosmetic effect was 
satisfactory (fig. 2). 


Case 2 

A 5-year-old girl showed an alternating 
exotropia which was first noticed at two 
years and had been progressively increasing. 
When examined, she showed in eyes-front 
position an alternating exotropia of 30 di- 
opters for distance and 20 diopters for near 
fig. 3). 


recessed 5 mm. 
(fig. 4), 


recti 
after 


lateral 
months 


Both 


Three 


were 
operation, 


measurements showed for both distance and 
near 8 diopters of exotropia in the eyes-front 
position. In upward gaze, 5 diopters of exo- 
tropia were present but in downward gaze, 
30 diopters of exotropia were measured. Both 
inferior recti were shifted medially 5 mm. 
Three months later measurements showed 
in eyes-front position 8 diopters of exotropia, 
in upward gaze 5 diopters, and in downward 
gaze 12 diopters. Orthoptic training was 
recommended to develop fusion which was 
very weak. 


FIG. 4+—Case 2 after operation. 


Case 3 


Another 5-year-old girl came because of 
exotropia which had been present since birth 
but was becoming progressively greater (fig. 


FIG. 3—Case 2 before operation. 
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FIG. 5—Case 3 before operation 


after operation 


In eves-front position the deviation 
35 diopters of exotropia for distance and 15 
Bilateral recession of the 
lateral Three months later 
the following measurements noted: 
Exotropia of 15 diopters in eyes-front position 
for distance and 8 diopters for near. In up- 
ward gaze, exotropia was 6 diopters but in 
downward gaze it was 30 diopters. 


was 


diopters for near. 
recti was done. 


were 


Bilateral shifting of the insertion of the 
inferior recti medial 5 mm. was performed. 
Three months later, exotropia of 5 diopters 
was present in upward gaze, 10 diopters in 
eyes-front position for distance and 15 di- 
opters in downward gaze (fig. 6). 


CONCLUSION 

In general, our impressions and 
ideas about the A and V syndromes 
are still in the formative stages, and 
further experience and study are 
necessary before we can draw more 
definite conclusions about the patho- 
genesis and treatment of these condi 
tions. 


It cannot be stressed too strongly 
that tenotomy of the superior oblique 


muscle in a seeing eye is an irrepar- 
able procedure and that its indications 
are rare. Cyclodeviations would be 
introduced, which as we all know. 
are a source of greatest difficulty to 
many patients. 
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MANAGEMENT OF RECURRENT AMBLYOPIA 


HertuHa F. Binper, M.D. 


CLEVELAND, OHIO 


A considerable number of patients 
with serious amblyopia (e.g., a visual 
acuity of 20/200) are significantly 
improved with proper occlusion or 
antisuppression therapy of the con- 
ventional type, only to have the vision 
regress to the original level of im- 
pairment when the treatment has been 
stopped. This may happen in spite 
of the most conscientious efforts on 
the part of the ophthalmologist to 
maintain good vision. 


It is well known that this vision 


is recoverable if therapy is not un- 
duly delayed. Wheeler® believes that 
the vision in a previously amblyopic 
eye can be regained later if the re- 


gression did not start before the age of 
6 years. Fowler*® states that ambly- 
opia may recur if the child is not 
watched until he is 8 years old. I 
think that there is no fixed age limit 
as to when vision is recoverable and 
when no regression has to be feared. 
Much depends on sometimes unde- 
termined factors such as strength of 
dominance of the leading eye, the 
patient’s awareness of his problem, 
and his desire to overcome his handi- 
cap. 

Costenbader' states that single bin- 
ocular vision with sufficient fusion 
amplitudes will secure not only per- 
manent correct alignment of the two 
visual axes but also good visual acuity 
in either eye. There are, however, 
many patients in whom single bin- 
ocular vision cannot be achieved: 
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patients with small angle esotropia 
and anomalous retinal correspondence, 
or patients with vertical deviations of 
higher degree, or patients who do not 
give prolonged cooperation. There are, 
furthermore, according to Swan and 
Laughlin® patients who, due to pe- 
ripheral fusion, have single binocular 
vision even in the presence of a cen- 
tral scotoma. 


In spite of these adverse influences, 
it is certainly possible to keep the 
acuity in the previously amblyopic eye 
at the best attainable level if the pa- 
tient is routinely and _ frequently 
checked. However, because of change 
of residence or lack of understanding 
of the importance of follow-up, or 
because of the expense involved in 
routine frequent checkups by the oph- 
thalmologist, many of these patients 
will eventually stop coming and end 
up with a vision not too far from their 
original low level. This misfortune 
might have been avoided if a simple 
routine treatment had been under- 
taken. 


Patients with fixed amblyopia ex 
anopsia obviously are just as handi- 
capped industrially as though they 
had gross organic lesions of the eye. 
Downing’ reports that among 60,000 
selectees for the U.S. Army, 1,920 
had amblyopia, and that these cases 
formed 66 per cent of all the cases 
of monocular visual loss in his series. 
Irvine‘ found one per cent of 10,000 
Air Corps personnel had amblyopia 
ex anopsia. Twenty per cent of this 
one per cent showed obvious strabis- 
mus. With the increased emphasis on 
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good vision in either eye in industry, 
the failure to develop and maintain 
the best possible vision in an eye may 
change a person’s whole outlook as 
to vocational opportunities. 


Therefore, it seems desirable to out- 
line a simple routine suitable for a 
school-age child, 7 to 15 years old, 
in which, with the aid of his parents, 
he can check his own vision and insti- 
tute treatment promptly when indi- 
cated. I am referring here to the 
child with amblyopia who has al- 
ready been “through the mill” along 
with his parents and who knows 
something about the problems and 
techniques of checking visual acuity 
and treating amblyopia. The following 
home routine includes (1) checking 
visual acuity at regular intervals and 
(2) reinstituting simple treatment as 
indicated. 


Checking Visual Acuity at Home 
As test objects, the patient can 
either be given letters obtained from 
cutting up a Snellen chart, or charts 
made with rubber stamp E’s of 20/20 
or 20/30 size. The parent has to be 
instructed at which distance he should 
see the symbols with his amblyopic 
eye. The parent can then check the 
child’s acuity at frequent and regular 
intervals, e.g., once a week, as part of 
a strict routine. 


Reinstituting Simple Treatment 
As long as the visual acuity re- 
mains at the desired level nothing 


need be done. As soon as a minimal 
impairment is noticed, the patient can 
use one of the many types of train- 
ing for the amblyopic eye which had 
been used during the period of in- 
tensive treatment. He may use full- 
time or part-time occlusion, atropine, 
nail polish, Scotch tape or Permafilm 
on the lens of the dominant eye, tele- 
vision clip, or many others. He may 
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also resume some of the exercises he 
had been doing: red tracings, cheiro- 
scope drawings, stereoscope, or ortho- 
fusor. 


Only if he is unable to improve his 
visual acuity (which very rarely oc- 
curs if the treatment starts immedi- 
ately after the impairment of acuity 
has begun) must he come to the 
office. Conscientious patients and par- 
ents welcome this arrangement, since 
it eliminates frequent visits to the 
ophthalmologist. It also gives a large 
share of responsibility to the patient. 
This, for an intelligent individual, is 
always stimulating. 


I do not suggest that a follow-up 
by the ophthalmologist or orthoptist 
should be given up altogether. But 
this routine relieves the patient from 
the feeling that he has to come and 
pay for unnecessary visits and relieves 
the ophthalmologist from the need of 
frequent routine checks. Further- 
more, at the time when the intensive 
treatment is finished and the patient 
is switched to the outlined home 
routine he, his parents, and the oph- 
thalmologist have the satisfaction that 
the main part of the job is done, that 
the conventional treatment does not 
have to be continued indefinitely. 
This thought lifts the spirits of all 
persons involved. 


SUMMARY 


A simple routine is outlined for 
early detection and home treatment 
of recurrent amblyopia. This proce- 
dure is designed to supplement ex- 
aminations by an ophthalmologist and 
consists of: (1) checking of the visual 
acuity by the patient’s parent at 
weekly intervals; (2) reinstitution of 
treatment as soon as a slight impair- 
ment of acuity has been detected. In 
this way serious regression of visual 
acuity and the development of a fixed 
amblyopia can be avoided. 


to 
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BAR READING AS A HOME EXERCISE 


FLoRENcCE M. MacLean 


WASHINGTON, D. C. 


Bar reading is one of the common 
techniques used in orthoptics to over- 
come suppression and to increase fu- 
sional endurance at the reading dis- 
tance, once it is mastered. It is con- 
sidered a_ perfect physiologic skill, 
since the patient uses physiologic di- 
plopia as well as his accommodation 
and convergence to break up suppres- 
sion.* 


Bar reading is usually difficult to 
learn, but when mastered it is easy 
to do. It must be taught carefully; 
otherwise, the patient will perform 
the exercise so carelessly that it will 
be of no benefit to fusion. The or- 
thoptist will usually find that the time 
spent in teaching the technique is 
very gratifying. 


When bar reading is done correctly, 
the page appears divided into five 
sections: (1) the left margin, (2) 
transparent left bar (seen by the right 
eye), (3) a clear space of printed ma- 
terial between two bars, (4) transpar- 
ent right bar (seen by the left eye), 
and (5) right margin.' 

TEACHING METHODS 

As prerequisites, the patient must 
be old enough to read and he must 
be able to recognize physiologic di- 
plopia. This being so, he should begin 
by holding his printed material at the 
regular reading distance. A bar less 
than half an inch wide is placed in 
front of the eyes, midway between the 
nose and book. The patient fixates a 
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word on the page. If he fuses, he will 
recognize two transparent bars which 
do not interfere with the print, for the 
words can be seen “through” the bars. 
If he suppresses, he will see only one 
bar and it will appear solid, com- 
pletely hiding the words which it 
covers.'*" 

In the beginning stages of bar read- 
ing, the patient must be encouraged 
to keep his eyes fixed steadily on one 
printed target and try to maintain the 
two bars over a period of time; for ex- 
ample, while counting to 100. He 
must also be taught the location of the 
two bars in relation to his eyes, so that 
if he loses a bar he will know which 
eye he suppresses. The bar should 
never be moved. The transparent im- 
ages of the bar should retain their 
location constantly on the page, and 
there should be no movement of the 
head or book. If there is no suppres- 
sion, the bars will appear very real 
and definitely located.’ 

If the patient moves his head, the 
bar, or the book even slightly, sup- 
pression is present. If he moves the 
bar from one side of the page to the 
other, alternation is taking place. In 
early training, particularly with chil- 
dren, it is sometimes wise to hold the 
patient’s head and watch his eyes as 
he bar reads, for in this way the or- 
thoptist knows what the patient is do- 
ing without relying on him for an 
answer.* Some children at first will 
not recognize diplopia or two bars. 
but will report that the bar is “misty,” 
or that he can “‘see the words through 
the bar.”” This is an indication that he 
is fusing.” 
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When it has been established that 
the patient can maintain two bars 
with ease, it is helpful to begin read- 
ing the words down the page rather 
than across, observing all the words 
between the two bars, then all the 
words “through” the left and right 
bars; then, skip around from one area 
of the page to another as requested, 
constantly keeping two bars. When 
this exercise becomes easy, the patient 
is ready to attempt lateral reading.’ 

The patient should be encouraged 
to do all his reading with the bar until 
he reads binocularly with ease. At 
first, it should be done in short ses- 
sions until he is well adapted to fusion 
experience, for if done over too long a 
period he may complain of tired eyes 
and lose interest in the exercise. As 
fusion skill improves, the time can be 
increased until he can bar read for 
over an hour at a time. It is recom- 
mended that large print be used at 
first, gradually working up to the 
print the patient uses in his school 
textbook.’ It is believed by some or- 
thoptists that no patient with strabis- 
mus should be considered cured unless 
bar reading can be carried on suc- 
cessfully.' 

INDICATIONS 

Bar reading can be given to stimu- 
late fusion in patients with esophoria 
and exophoria. The purpose of this 
exercise is to strengthen the fusion 
faculty by increasing the vergences.* 
A patient with exophoria must in- 
crease his convergence if he bar reads 
correctly. One problem of patients 
with accomodative esophoria is main- 
taining fusion at the reading distance. 
Bar reading serves as a good exercise 
if one is able to establish fusion at 
near. It is particularly effective in the 
final stages of treatment. If the pa- 
tient is not already wearing bifocals, 
it may be necessary to give an addi- 
tional plus one or plus two diopter 
pheres at first to enable him to read 
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without excessive convergence. As 
progress is made and smaller print is 


mastered, the additional correction 
should be reduced.? 
TYPE OF BAR 


Various types of bars have been de- 
signed. Some are made to fit the 
head; others are to be held in the 
hand. A common model is the zigzag 
type which is held on the bottom of 
the page by the thumb, which also 
must help to hold the page.? One of 
the requirements for performing the 
exercise well is maintaining a station- 
ary bar. For the average child, it is 
difficult to hold a_ bar _ perfectly 


FIG. 1—A bar attached to a paper clamp. The short 
end of the bar fits tightly into the same opening as 
the top handle of the clamp. 


straight over a period of time as the 
fingers become cramped and tired, 
and this causes the patient to relax his 
grip so that the bar shifts its position, 
Concentrating on fusion is in itself 
enough to expect from the patient, 
without the added burden of holding 
the bar in one position. This is par- 
ticularly true if fusion is to be prac- 
ticed over a long period. 


Figure 1 shows a bar which is at- 
tached to a paper clamp. It has been 
found that the short end of the bar 
fits tightly in the same opening as the 
top handle of the clamp. The clamp 
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is then attached to the bottom of the 
page or book (figs. 2 and 3) so that 


the bar falls along the center of the 3. 


page and remains in place while read- 
ing. 


FIG. 2—The paper clamp, with the bar, is attached 
to the bottom of the book. 
FIG. 3—A patient bar reading. 
SUMMARY 1. 
1. Bar reading is an excellent home 
exercise to help overcome sup- 
pression and to increase fusional 2. 
endurance at the reading dis- 
tance, since it can be carried on 


over a long period of time. 
Bar reading utilizes the skills of 
physiologic diplopia, accommo- 


bo 


Nn 
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dation, and convergence to per- 
form the exercise correctly. 
Bar reading can be _ prescribed 
for any patients with phorias 
who are likely to suppress, since 
it helps to strengthen the fusion 
by increasing the vergences. 
As prerequisites to bar reading, 
the patient must be old enough 
to read; he must recognize physi- 
ologic diplopia; he must have 
some fusion at the reading dis- 
tance. 
For bar reading by patients who 
are not wearing bifocals, it may 
be necessary to give an addi- 
tional plus one or plus two di- 
opter spheres in early training 
so that they can stimulate ac- 
commodation without overcon- 
verging. 
In bar reading, any movement 
of the head, the bar, or the book 
indicates that the patient sup- 
presses. 
At first, the bar reading exercise 
should be done in short sessions; 
but, as fusion skill improves, the 
time should be increased until 
the patient can bar read over an 
hour at a time with ease. 
Since one of the requirements 
for performing the bar reading 
exercise well is maintaining a 
stationary bar, it is considered 
helpful to attach a paper clamp 
to the bar and adjust the clamp 
to the bottom of the page or book 
so that the bar remains in place 
while reading. 
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Patients with reading problems are 
not infrequently seen by an ophthal- 
mologist or orthoptist, and they pre- 
sent a well defined entity. Since these 
symptoms are rather vague they may 
easily be overlooked if the examiner 
does not keep the possibility of their 
existence in mind. 


HISTORY AND COMPLAINTS 


Often the youngster will be getting 
progressively worse reports from school 
in the third or fourth grade although 
he had done well in the first or second 
grades. Many have specific reading 
difficulties and they may show more 
or less pathologic behavior patterns. 
They complain about fatigue and dis- 
like for prolonged close work. 


OPHTHALMIC FINDINGS 


The eye examination usually re- 
veals no disease: there is oftén no 
significant refractive error or muscle 
imbalance: near point of convergence 
is most often good. Also the findings 
on the major amblyoscope show nor- 
mal binocular functions, no suppres- 


sion sufficient fusion ampli- 
tude. A careful examination, how- 
ever, may reveal that the patient is 


not able to maintain binocular fixa- 
tion, particularly at the reading dis- 
tance. This inability to sustain bin- 
ocular fixation in prolonged reading is 
a characteristic and significant find- 
ing, 


Another factor in these patients is 
certain relative lack of maturity of 
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their eyes, which may not have yet 
reached the level that other children 
of the same age group have attained. 
They are, therefore, less capable of 
meeting the demands of the regular 
school routine. In order to understand 
the significance of this problem we 
have to recall the stages of develop- 
ment of a normal eye. 

The anatomic development of the 
eve is by no means complete at birth. 
The eyeball continues to mature until — 
the child is about 8 years of age.° 
During this period there is a progres- 
sive increase in the size of the orbits, 
a reduction in the divergence of the 
orbital axes, an increase in the length 
of the globe itself and a number of 
changes within the eyeball proper. 
These anatomic alterations as part of 
a maturing process are essential before 
the eyes can begin to be capable of 
the complex functions involved in 
reading. 

In the physiologic development of 
the eye much depends on the proper 
conditioning of the reflex mechanism 
which is so essential to comfortable, 
efficient use of the eyes. There are 
innumerable obstacles which may in- 
terfere with the full maturation of a 
normal binocular reflex mechanism. 
Of particular importance in this con- 
sideration is the full development of 
the vergence reflexes in order that 
convergence can be maintained for 
prolonged periods of reading. In view 
of the complexity of the adjustments 
required, it is small wonder that some 
children lag in the full attainment of 
a mature reading facility. 
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ORTHOPTIC EVALUATION 


When checking a patient with the 
history of visual problems the exam- 
ination should emphasize _ certain 
features. Visual acuity must be 
checked at distance and near, Worth 
lights test given at distance and near, 
and an adequate time for the proper 
response should be allowed. Near 
point of convergence and near point 
of accommodation have to be meas- 
ured. Tests for the dominant eye 
must be done. The examination on 
the major amblyoscope reveals the 
quality of fusion and the kind of re- 
covery, etc., using first peripheral 
and then foveal targets. The bin- 
ocular stability should be tested as fol- 
lows: the troposcope arms are locked 
at zero, the patient is required to fuse 
similar peripheral slides; when fusion 
is attained the size of the targets is di- 
minished until finally 3 mm. targets 
can be fused without suppression. Mi- 
nus lenses are then gradually added in 
half diopter increments until the pa- 
tient is no longer able to hold clear 
vision and fusion. In this latter pro- 
cedure the relative accommodation is 
stimulated without changing conver- 
gence. 


Further instruments recommended 
for examination include the Telebin- 
ocular on which the Keystone phoria 
test can be performed for distance and 
near, the fusion test at distance and 
near, checking various grades of 
stereopsis. Also helpful tests are the 
Keystone fusion progress series and 
the Spache reading test in which 
even first graders may supply valu- 
able information. 


TREATMENT 
Treatment may suggest itself: it 


must give the child good fusion re- 
serve and the ability for sustained 


use of his eyes at any necessary dis- 
tance. Bar exercises (physiologic di- 
plopia) are very useful; one special 
type of bar exercise seems particular- 
ly helpful to the child with visual 
problems: a long strip of paper is used 
on which various symbols for a non- 
reading child are drawn, e.g., a solid 
circle, star, triangle, square 
crescent moon, etc. 


cross, 


The child has to be taught to 
“frame” these objects one after the 
other, making certain that he begins 
at the left side and progresses slowly 
towards right, framing each symbol. 
Thereby he practices not only sus- 
tained binocular use of his eyes, 
but learns also (often for the first 
time) to make the gradually progress- 
ing movement of the eyes from left 
to right that is essential for reading. 


If this exercise can be successfully 
done without suppression, the draw- 
ings may be replaced by E’s in various 
positions and later by numerals and 
finally with letters or simple words. 
This should be practiced very care- 
fully. Other helpful instruments for 
these patients include the cheiroscope, 
the Walraven separator, various types 
of disparators and the metronoscope. 


SUMMARY 


Visual problems manifest them- 
selves in reading difficulties and _be- 
havior problems and in the inability 
to maintain prolonged close work. 
The clinical manifestations are usual- 
ly minimal except for the difficulty 
in maintaining binocular vision for 
prolonged periods at the reading dis- 
tance. Treatment is designed to in 
crease the fusion amplitudes and sus 
tain fusion. Reading exercises which 
utilize an awareness of physiologi« 
diplopia may be particularly helpful 
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CONCLUSIONS 


Reading problems are usually the 
result of multiple factors and their 


very complexity suggests that the 
treatment be left to the reading 


teacher. The orthoptist, however, may 
have a significant part to play in the 
rehabilitation of this child and should 
therefore be thoroughly familiar with 
the diagnosis and treatment. 
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PaTiIENTs with divergent strabis- 
mus are both interesting and chal- 
lenging. Some of these patients may 
have normal visual acuity and good 
fusional amplitude while being ex- 
amined in the office, but they will 
still close one eye in bright sunlight 
and at times show a manifest ex- 
otropia. 

Most cases of divergent comitant 
strabismus are due to disruption of 
binocular reflexes before they have _ be- 
come sufficiently consolidated, or to 
the fact that they have not been suffi- 
ciently developed, so that the fusion 
mechanism is not able to overcome the 
divergent misalignment at some or all 
distances. 

If fusion is strong, exophoria_ re- 
sults, and it is remarkable how strong 
the desire for fusion may be even in 
the presence of anatomic obstacles. 
Some patients may fuse at one dis- 
tance and not at others, or they may 
fuse at times only to show a manifest 
deviation on other occasions. 

Three groups of patients with ex- 
otropia and exophoria may be classi- 
fied according to their measurements 
by prism and alternate cover test. 
This classification will not include pa- 
tients with consecutive exotropia. 

Group I includes those patients 
whose measurements at near and dis- 
tance were equal; Group II patients 
measured greater at near than at dis- 
tance; and Group III patients meas- 
ured greater at distance than at near. 

Patients in Group I, with equal 
measurements at distance and near, 
have a normal accommodation-con- 
vergence ratio. Those in Groups II 
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and III have an abnormal accommo- 
dation-convergence ratio. 

Group III, which is the group I 
shall discuss, may be divided again 
into two groups. Patients in Group A 
have a nonaccommodative anomaly at 
near; patients in Group B_ have 
an abnormal accommodation-conver- 
gence ratio. The patients in Groups A 
and B may be myopic, emmetropic or 
hy peropic. 

Accommodation provides one with 
clear vision. It is innate to want to 
see clearly. Under normal conditions 
each accommodative effort is ac- 
companied by its proportional amount 
of convergence, and by the same 
token, convergence is accompanied by 
its proportional amount of accommo- 
dation. The close relationship be- 
tween the two is approximately in a 
one-to-one ratio. The diopter is the 
unit of measure for accommodation, 
and the meter angle, the measure 
of convergence. At 6 meters the per- 
son with emmetropia does not accom- 
modate; at 1 meter he accommodates 
1 diopter; at 0.5 meter he accommo- 
dates 2 diopters; and at 0.33 meter, 3 
diopters. This relationship between 
accommodation and convergence is 
not a rigid one and sometimes be- 
comes upset. By the rule of one di- 
opter of accommodation to one meter 
angle of convergence an_ exotropic 
patient with a normal accommodation- 
convergence ratio will have the same 
measurements for 6 meters and 33 
cm. The exotropic patient with an 
abnormal accommodation-convergence 
ratio will have a greater divergence 
for one or the other. 


It is necessary to have the refrac- 
tive error determined under full cy- 
cloplegia, and very helpful to have 
prism and cover measurements with 
full correction under cycloplegia, at 
6 meters and 33 cm. 


To determine the basic deviation, 
full correction should be worn by the 
patient in a trial frame. A prism and 
alternate cover measurement is made 
with this correction to control accom- 
modation, and bring out the greatest 
deviation. For near measurement, a 
plus three lens is added to this cor- 
rection. If the deviation at near ex- 
ceeds or equals the deviation at dis- 
tance, this patient has an abnormal 
accommodation-convergence ratio. If 
the deviation at near is not increased 
when measured in this manner, the 
patient may have a nonaccommoda- 
tive anomaly at near. 


In testing the patient for fusion 
with the cover-uncover test with 
glasses, a 20/20 letter is used for the 
target while the technician observes 
the patient’s eyes. If the basic devia- 
tion is, for example, 30 prism diopters 
of exotropia, the patient must con- 
verge 30 diopters in order to straight- 
en his eyes. Because of the accommo- 
dation-convergence relationship, he 
will over-accommodate and the letter 
will be blurred. In order to see 
clearly, some of this excessive accom- 
modation must be inhibited; conver- 
gence will also be inhibited; and 
exotropia results. 


In absolute fusional vergence am- 
plitudes, accommodation is not con- 
trolled. The absolute fusional vergence 
amplitudes are measured with prisms 
when the patient is not accommoda- 


ting. The fixation target may be a 
light. Stronger and stronger prisms 
are placed base out before his eyes 
until diplopia results. The strongest 
prism that can be overcome with fu- 
sion while fixating a light at distance 
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is the measure of prism convergence. 
Prisms are used base in in a similar 
manner to measure divergence. The 
end point is diplopia. 


Relative fusional vergence is that 
amount of vergence which can be ap- 
plied without changing accommoda- 
tion. In relative amplitudes, the end 
point is blurred vision or diplopia. 
Relative convergence is that amount 
of convergence that can be exerted 
while accommodation is kept con- 
stant, and may be determined by 
base-out prisms. 


In determining the near point of 
convergence, a target is brought to- 
ward the eyes, and the distance from 
the eyes where binocular vision 
breaks is measured. The examiner 
can determine this point objectively 
by observing the patient’s eyes. By 
using a light as a fixation target. 
and placing a red filter over the dom- 
inant eye, the presence or absence of 
suppression can be noted as the near 
point is determined subjectively. If 
the patient is not suppressing, he will 
fuse and see a mixed red and white 
light. The light is carried slowly to- 
ward the eyes, and the distance at 
which he reports diplopia is meas- 
ured. Usually the objective near 
point of convergence is closer than 
the subjective one. 


The determination of both objective 
and subjective near points is valuable 
in prognosis as well as diagnosis. As 
a rule if the patient’s subjective and 
objective near points are good, he may 
have limited fusional amplitudes but 
will respond well to treatment. But if 
his objective near point is good and the 
subjective one poor, his fusional am- 
plitude will likely be poor, and he will 
complain of symptoms. The objective 
near point can be improved quickly 
since he can soon learn to converge 
his eyes. The subjective one improves 
more slowly, and as the patient makes 


more progress in fusional amplitudes 
on the troposcope and prism bar, the 
subjective near point also improves. 
In testing fusional vergence on the 
troposcope and the prism bar, the blur 
point, the point where fusion breaks, 
and the point at which fusion is re- 
covered are important. The blur 
point indicates that the limit of ac- 
commodational convergence has been 
reached; the break point indicates the 
outer limit of fusional vergence; and 
the recovery point, the _patient’s 
ability to overcome diplopia with ver- 
gence movement of the eyes. 

Normal correspondence must be 
present or established before any fur- 
ther treatment is started. Good fixa- 
tion of the deviating eye is very im- 
portant. 

If the patient is amblyopic, a well 
organized program for treating the 
amblyopia should be started at once 
and maintained until the vision in 
the poorer eye has reached its best 
level. While the better eye is occlud- 
ed, many things may be done to im- 
prove vision in the ambloypic eye. 
Stringing very small beads in an or- 
derly sequence, coloring to stay with- 
in line, playing games that require 
good vision, as dominoes, card games, 
etc., are helpful. After the vision has 
reached a fair level, but is not com- 
pletely corrected, several types of 
partial occlusion may be put in a 
glasses frame over the better eye if 
correction is not worn. 

An excellent way to overcome 
foveal suppression is to use foveal 
first grade targets on the troposcope, 
until bifoveal fixation is established. 
As soon as bifoveal fixation can be 
maintained on the troposcope, foveal 
fusion targets are used, and develop- 
ing of vergence amplitudes begun. 
Foveal fusion should be established at 
the objective angle of deviation, and 
fusional range developed between this 
angle and zero. Then fusional con: 
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vergence is developed on the positive 
side of zero. 


Physiologic diplopia is invaluable 
in stablizing fusion in daily use of the 
eyes, and is one of the finest tools to 
be employed in fusion training. 
There are many exercises which em- 
ploy its use, such as framing at all 
distances, and bar reading. 

When the patient has normal 
secure physiologic diplopia at all dis- 
tances, and bifoveal fixation on the 
troposcope, relative and _ absolute 
amplitudes are begun. Since relative 
fusional divergence and relative fu- 
sional convergence make single bin- 
ocular vision possible, their import- 
ance cannot be stressed too much. I 
try to establish a relative divergence 
of 10 to 20 prism diopters, and a rela- 
tive convergence of 30 diopters. This 
is attained by reading for near with 
prisms base out and base in, recession 
exercises from a vision chart while 
reading smaller and smaller letters 
on each trip as progress is made, until 
the patient can read 20/30 letters or 
numbers with clear binocular vision 
at 6 meters and 33 cm. with prisms 
base in and base out. A card with in 
creasingly small numbers may be 
used at near for bar framing and 
reading. The patient bar frames the 
three middle numbers, reading always 
from the center and adding a number 
on each end each trip. He reads from 
the center to the right one time, and 
from center to left the next. 


Walraven’s bar separator is excel- 
lent for developing relative fusional 
divergence. The patient may use 
small letters or numbers starting from 
the center fusion area, and reading 
them in the same manner as_ the 
numbers. When the patient goes out 
of the center fusion area between the 
bars into the area where he reads 
through a bar, he is exercising relative 
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fusional divergence. Her card with 
the A’s is fine, and as improvement 
is made, smaller print may be used. 
Bar reading on this instrument is an 
excellent exercise for stabilizing and 
improving fusion. A diplopia reader 
designed by Tibbs is especially effec- 
tive for accommodative squints. It 
can be used by those patients who 
have weak fusion, and must work 
gradually down to bifoveal fixation. 


Many exophoric patients, although 
fusing at near, report symptoms 
which may be explained by what 
Percival has called the area of com- 
fort. As Duke-Elder states: “If com- 
fort is to be maintained with close 
work, the positive portion of the rela- 
tive convergence should be larger 
than the negative, so that there is 
ample converging power in reserve.” 
It is generally true that patients are 
able to exercise only the middle third 
of their relative convergence for any 
particular distance of work (that is 
for any fixed amount of accommoda- 
tion) if they are not to become liable 
to visual fatigue. This middle third 
Percival has called the area of com- 
fort. 


If a person has to go outside this 
limit in his work either in a _ positive 


or a negative direction, he should 
either receive treatment by vergence 
exercises or relief by prisms or a 
mechanical adjustment should — be 
made by operation. So far as the 
working distance is concerned, these 
considerations are more productive of 
discomfort and more important clinic- 
ally than absolute deficiency of con- 
vergence. 


More than one third of the total 
convergence cannot be used for any 
length of time without fatigue. Thus, 
if at 33 cm. a patient can tolerate ab- 
ducting prisms of 4 diopters, and ad- 
Cucting prisms of 8 diopters, the con- 
vergence at the working distance just 


comes within the area of comfort. 
But if he can abduct 2 diopters, and 
adduct 10 diopters, he will not be 
comfortable since the area of comfort 
lies outside of this area. Although the 
absolute range of relative convergence 
is the same for the two patients, the 
second will suffer from symptoms of 
convergence excess (relative esophor- 
ia) and will require relief to compen- 
sate for 2 diopters. The ratio is one 
to three, as minus four and plus eight, 
making the area of comfort lie in the 
positive portion. 


Some of these patients at times 
show fusion at all distances, and read 
20/30 print at near with binocular 
vision, but on occasion become exo- 
tropic when reading the vision chart 
at distance. They must learn to in- 
hibit accommodation while exerting 
convergence. The amount of conver- 
gence called for to bring the visual 
axes to parallelism also calls for an 
excess of accommodation. In order 
to see clearly, the accommodation 
must be inhibited, which causes con- 
vergence to be inhibited, and the re- 
sult is exotropia. We have the patient 
diverge and appreciate diplopia on a 
lighted vision chart at 6 meters with 
clear vision; reading a line on first 
one chart then the other; then 
straighten with blurred vision, and 
diverge to read the next line and so 
on down the chart until he can read 
with clear single binocular vision the 
20/20 line. This is called locking 
accommodation. Accommodation _ is 
inhibited while convergence is exerted. 


When a bilateral recession of the 
lateral recti is done as a first stage of 
surgical treatment, a great many of 
these patients whose measurements 
are greater for 6 meters than for 33 
cm. are within range at both distances 
to fuse and take care of any residual 
deviation. However, some eyes in 
both groups may cross at near. Non- 
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accommodative patients may require 
a later bilateral recession of the medi- 
al recti to correct this. However, we 
feel that it is best to try orthoptic 
training first; some eyes may 
straighten without operation or re- 
quire extensive surgical treat- 
ment. 


less 


When the patient’s accommodation- 
convergence ratio is abnormal and he 
is esotropic at near after operation, 
accommodation and convergence must 
be dissociated. He has an accommo- 
dative problem, and he may _ be 
treated as an accommodative esotrope 
when dissociating accommodation and 
convergence at near. A bifocal with 
plano top segment is prescribed and 
should be only as strong as will hold 
his eyes straight when reading a 
20/30 letter at 33 cm. As bifoveal 


fixation is secure, and fusional am- 
plitudes increase, and the patient has 
binocular single vision when reading 
a 20/30 letter at near with minus 
lenses before the bifocal, clip-ons 
of this strength are given him to 
wear while doing near work. When 
this is secure, stronger and stronger 
minus lenses are given him to wear 
over his glasses until the glasses are 
off, and his eyes are straight. Then, 
in order to have reserve positive rela- 
tive accommodation, minus lenses are 
used while working on the troposcope 
and for bar reading until he can ac- 
cept as much minus power as the 
strength of his cycloplegic finding, 
if it is not too great. If possible he 
should accept -1.50 beyond this with 
clear binocular vision. Fortunately, 


surgical overcorrection of divergent 
strabismus is relatively infrequent. 
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BASIC COURSE IN 
ORTHOPTICS 
TO BE CONTINUED 


During the summer of 1958 the 
basic course in orthoptics sponsored 
by the American Orthoptic Council 
was given for the first time in Ann 
Arbor. Prior locations within recent 
vears had been at Washington Uni- 
versity in St. Louis, and at the Uni- 
versity of Iowa. It was possible to 
organize the course in 1958 as a 
regular summer session course of the 
University of Michigan, allowing the 
registrants the full advantages of 
student enrollment in the University. 
This included facilities of the Student 
Health Service, the Women’s League, 
and the women’s athletic facilities, 
including the use of the swimming 
pool. Individual counselling, as neces- 
sary, was carried out by representa- 
tives of the office of the Dean of 


Women. Housing was arranged in 
dormitory facilities adjacent to Uni- 
versity Hospital, where the lectures 
were held. Twenty students were 
registered for the eight-week session, 
and all completed the course. Many 
of them are continuing with their ten- 
month practical training at the pres- 
ent time, and will be qualified for 
their examination in orthoptics for 
certification by the Council in 1959. 


A large percentage of the class had 
more than the minimum educational 
background required by the Council 
for admission, and the lecturers were 
unanimous in their reaction that the 
task of teaching was lightened con- 
siderably by this factor. It appears 
evident that a more rigid adherence 
to preliminary education will attract 
better candidates for orthoptics, and 
better information must be placed in 
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the hands of vocational advisors in 
order to continue an adequate flow of 
students. During the past year or- 
thoptic training has been listed in 
several fundamental publications for 
vocational counsellors, and the num- 
ber of inquiries for the Council bro- 
chure has been increasing steadily. 


The problem of the type of course 
to be given still has not been solved, 
however, since there are generally 
two groups of students taking the 
basic instruction. The first are those 
to whom orthoptics is an entirely new 
subject, and for these much prelimi- 
nary teaching of nomenclature and 
basic concepts is necessary. The 
second group comprises those students 
who have already begun orthoptics in 
some center, and who come to the 
summer course to study the basic 
material more thoroughly. With the 
number of registrants taking the 
course at present, it is impossible to 
present two separate courses; but if 
growth in numbers of students occurs 
in the future, the Council should con- 
sider seriously the possibility of pre- 
senting both a fundamental course for 
beginners and a second one for those 
with a greater background. 


Plans are now under way for pre- 
sentation of the Basic Course in Or- 
thoptics to be held at the University 
of Michigan durmg the summer ses- 
sion from June 22 through August 15. 
The lectures will be held at the Uni- 
versity Hospital, housing will be pro- 
vided in the University dormitories, 
and practical demonstrations will be 
arranged, again utilizing facilities in 
Detroit. 


For further information with re- 
gard to the course, please contact John 
W. Henderson, M.D., Room 6155, 
Outpatient Building, University Med- 
ical Center, Ann Arbor, Michigan. 


Joun W. HeNperRson, M.D. 
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PLEOPTICS 


During the past few years the in- 
terest in the problem of strabismic 
amblyopia has become both wider and 
deeper. By various, in part rather 
elaborate, measures, investigations in- 
to the nature of amblyopia have been 
carried out and attention has turned 
to a number of the unusual features 
of this most interesting form of func- 
tional reduction in visual acuity. The 
fixation pattern of amblyopic eyes has 
been studied by subjective procedures 
(afterimages) and objective proce- 
dures (electro-ophthalmography ). The 
puzzling fact that an amblyopic eye 
may have a rather high visual acuity 
when tested with isolated symbols. 
whereas the vision is considerably re- 
duced when the symbols are present 
ed in a row, is as yet not fully ex 
plained. The of amblyopia 
which are most difficult to handle, 
those with eccentric fixation, have 
undergone intensive study, particular 
ly in some European centers. 


Cases 


The great amount of work expend 
ed on the solution of the amblyopia 
problem cannot fail to result eventu 
ally in an improved understanding of 
the condition and in an improvement 
of our therapeutic procedures. It be- 
hooves both the ophthalmologists and 
the orthoptists to become acquainted 
with the new thoughts and methods 
in this field, and the American Or- 
thoptic Council has therefore decided 
that the next Joint Meeting of the 
American Orthoptic Council and of 
the Association of American Orthop- 
tic Technicians in October 1959, to be 
held as is customary in conjunction 
with the meeting of the American 
Academy of Ophthalmology and Oto- 
laryngology, shall be devoted to a 
symposium on pleoptics. It is to be 
expected that the presentations will 


prove of considerable interest to 
everyone, both in regard to the theory 
of amblyopia and to the first results 
obtained with the new forms of treat- 
ment, originated in Europe, as applied 
to the conditions prevailing in the 
United States. 


HERMANN M. Burian, M.D. 


THE RESPONSIBILITY 
OF LEARNING 


A study of history will reveal that 
no one is always all that he should be. 
The ideal person and the real person 
are often distressingly different, a dif- 
ference which may seem more appar- 
ent in the medical profession than in 
other fields of endeavor. Patients tend 
to look upon their physicians (and 
their ancillary workers) as being in- 
fallible and to notice quickly when 
they are not. 


The ideal ophthalmologist is one 
who always make the correct diagno- 
sis without delay and who cures the 
patient with a few days’ treatment or 
a (simple) operation without fanfare. 
Usually, he sends no bill because it 
was a privilege to care for such an 
interesting case. If the patient pre- 
sents a motility problem requiring the 
services of an orthoptic technician, 
she promptly restores binocularity by 
means of a few easy exercises and 
thus eradicates the effects of months 
of delay. 


To point out the many sharp dif- 
ferences between the ideal and the ac- 
tual is impossible in this short editori- 
al. We cannot always make a diag- 
nostic decision quickly nor can we 
always make it correctly. Neither can 
we always obtain the perfect cure. 
We can, however, always do our best 
an always strive to do better. We can 
avoid complacency. 


EDITORIALS 
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It is the responsibility of all of us to 
want to be better doctors and better 
orthoptic technicians. Failure to take 
advantage of all the opportunities 
available to us for increasing our 
knowledge is inexcusable. When we 
graduated from medical school we 
thought we knew all there was to 
know about the practice of medicine, 
but it took only a few weeks of intern- 
ship for us to realize that this was not 
so. We know now that one never 
learns everything and that the search 
for further knowledge is never-ending. 
We must all continue to learn. 


EpMUND L. Cooper, M.D. 


THE AMERICAN 
ASSOCIATION OF 
ORTHOPTIC 
TECHNICIANS IN ITS 
SEVENTEENTH YEAR 


The Association has shown contin- 
ued growth. In this, our seventeenth 
year, we are proud to note that we 
have members in Europe as well as 
in Canada and Latin America. 


Members will have received de- 
tailed minutes of the 1958 meeting, 
but I will mention certain of our 
services which may be of interest. 


There is an Outside Exhibit Com- 
mittee which this year placed an or- 
thoptic exhibit at the Sight Saving 
Convention in Philadelphia. Such ex- 
hibits are available for meetings of 
pediatric societies or any other group 
whose members might be interested 
in learning more about what orthop- 
tics training does and can do. 


The Confidential Placement Service 
is putting orthoptists seeking a change 
of employemnt in touch with oph- 
thalmologists wishing the services of 
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an orthoptist. Both ophthalmologists 
and orthoptists are urged to make use 
of the placement service. The present 
chairmen of these committees are 
listed in this Journal. 


The Lancaster award, the greatest 
honor that can be given to any of us, 
was presented this year to Elsie 
Laughlin for outstanding achievement 
in orthoptics. She joins a small and 
honored group of past recipients, 
namely, Julia Lancaster, Elizabeth 
Stark (who retires this year), Frances 
Walraven, Elizabeth Jackson and 
Louisa Kramer. 


Standards of examination and for 
acceptance of students have been 
raised, and greater efforts are being 
made to attract suitable students and 
to inform colleges and universities of 
the opportunities in a career in or- 
thoptics. These are good signs, show- 
ing that we are not static, but chang- 
ing and growing. 

The American Orthoptic Council 
has done a magnificent job in initiat- 
ing and guiding our efforts both pro- 
fessionally and ethically. We are 
grateful. 

FRANCES FOWLER 


TECHNICIANS AS 
COMPETENT ASSISTANTS 


The American Association of Or- 
thoptic Technicians serves an impor- 
tant function in establishing and 
maintaining standards of practice and 
a code of ethics for the members of 
this society. 


No professional man can accom- 
plish much without expert assistants. 
The architect must have his drafts- 
men; the attorney, his accountants; 
the orthopedic surgeon, his physio 
therapists, and the ophthalmologist. 
his orthoptists. The caliber of the 
professional man’s work depends on 
the competence of his assistants. The 
doctor of medicine obviously would 
be in trouble if his biochemist did not 
properly determine the amount of 
sugar in the blood of a diabetic pa- 
tient; the cardiologist would be misled 
by an unreliable electrocardiogram. 


The training and dependability of 
the orthoptist is of prime importance 
to the ophthalmologist in the diagno- 
sis, as well as treatment, of patients 
with eye muscle problems. 


S. RopMAN Irvine, M.D. 


ORTHOPTIC INSTRUCTION COURSES 


Eight instruction courses for Or- 
thoptic Technicians, sponsored by the 
American Orthoptic Council through 
its Committee on Instruction, will be 
presented this year by the American 
Academy of Ophthalmology and Oto- 
laryngology. They will be given Mon- 
day and Tuesday mornings, October 
12 and 13, during the annual session 
of the Academy. Tickets will be on 
sale at the Registration Desk. Price of 
tickets will be $2 for each one-hour 
course. 


Course OT1 
Periods M-1 & M-2 


or or 


Room 786 Periods T-2 & T-3 


MARSHALL M. PARKS, M.D. 
Washington, D. C. 


ALEATHA J. TIBBS 


Atlanta, Georgia 


Room 786 


Physiology of Accommodation 
and Convergence 
Treatment of Accommodative Strabismus 


Course OT2 
Period M1 or T-l 
PAUL BOEDER, Ph.D. 


lowa City, lowa 


Room 784 


Optics for the Orthoptist 
Course OT3 
Period M-3 or T-2 


FLETCHER WOODWARD, JR. 


Fort Lauderdale, Florida 


Room 784 


Treatment of Abnormal Retinal 
Correspondence 


Course OT4 
Period M-3 or T-3 


CHARLES F. COOPER, JR. 


Atlanta, Georgia 


A and V Syndromes 


Room 795 


Course OT5 
Period M-l or T-l 


SALLY MOORE 
New York, New York 


Room 795 


Antisuppression Techniques and 
Development of Absolute and Relative 
Vergences 


Course OT6 
Room 784 or 786 Period M-2 or T-1 


MARY C. FLETCHER, M.D. 


Houston, Texas 


Role of Orthoptics in Preoperative 
and Postoperative Squints in the 
Young Child 


Course OT7 
Room 786 or 784 Period M-3 or T-3 
DOROTHY BAIR 
Washington, D. C. 


Methods of Diagnosis of Motor and 
Sensory Anomalies in Squint 


Course OTS 
Period M-2 or T-2 


SAMUEL C. McLAUGHLIN 
Ann Arbor, Michigan 


Room 795 


New Method of Treatment 
in Strabismus 
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AMERICAN ORTHOPTIC COUNCIL — 1959 


The American Orthoptic Council is composed of three representatives each 
from the American Ophthalmological Society, the Section on Ophthalmology of 
the American Medical Association, the American Academy of Ophthalmology 
and Otolaryngology, and the American College of Surgeons. Three members 
are elected from the American Association of Orthoptic Technicians. The 
President of the American Association of Orthoptic Technicians also sits on the 
Council as an ex-officio member. 


American Ophthalmological Society 
Dr. Hermann M. Burian 
Department of Ophthalmology 
University Hospitals 

Iowa City, Iowa 


Dr. William E. Krewson, II] 
1930 Chestnut Street 
Philadelphia 3, Pennsylvania 


Dr. Alton V. Hallum 
190 Peachtree Street N. E. 
Atlanta, Georgia 
Section on Ophthalmology, American Medical Association 
Dr. Robert C. Laughlin 
1117 Minor Avenue 
Seattle 1, Washington 


Dr. John McLeod 
116 W. 47th Street 
Kansas City 12, Missouri 


Dr. Edmond L. Cooper 
(Secretary-Treasurer ) 

414 David Whitney Building 
Detroit 26, Michigan 

American Academy of Ophthalmology and Otolaryngology 

Dr. Philip Knapp 

(President) 

Institute of Ophthalmology 

635 W. 165th Street 

New York 32, New York 


Dr. John W. Henderson 
Department of Ophthalmology 
University Hospital 

Ann Arbor, Michigan 


Dr. Frank D. Costenbader 
(Vice President) 

1605 22nd Street N. W. 

Washington, D. C. 


American College of Surgeons 
Dr. Angus L. MacLean 
1201 N. Calvert Street 
Baltimore 2, Maryland 


Dr. S. Rodman Irvine 
9730 Wilshire Boulevard 
Beverly Hills, California 

Dr. Webb P. Chamberlain, Jr. 

1422 Euclid Avenue 

Cleveland 15, Ohio 


ASSOCIATE MEMBERS 


Miss Frances Fowler Mrs. Ruth Dumke 
(President, AAOT) Department of Ophthalmology 
U.C.L.A. Medical Center University of Oregon Medical 
Los Angeles, California School 
Portland, Oregon 


Miss Josephine Kukora Miss Dolores Engel 
Orthoptic Clinic 1684 N. Prospect Avenue 
Henry Ford Hospital Milwaukee 2, Wisconsin 


Detroit 2, Michigan 
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COMMITTEES OF THE AMERICAN 
ORTHOPTIC COUNCIL - 


Ethics: Dr. Hermann M. Burian, chairman; Dr. Robert Laughlin; Dr. Angus L. MacLean 

Instruction: Dr. John W. Henderson, chairman; Dr. Alton V. Hallum; Dr. Hermann M. 
Burian 

Examinations: Dr. Frank D. Costenbader, chairman; Dr. William E. Krewson, III; Dr. John 
McLeod; Miss Dorothy Bair: Mrs. Dorothy Hedden; Miss Josephine Kukora 

Editorial: Dr. Webb P. Chamberlain, Jr., editor, American Orthoptic Journal; Miss Sally 
Moore, associate editor: Miss Mary Wackerhagen, assistant editor; Miss Velma 
Ritter, assistant editor 

Publications and Exhibits: Dr. William E Krewson, III, chairman; Dr. Angus L. MacLean; 
Dr. Robert Laughlin 

Slide Contest: Dr. Webb P. Chamberlain, Jr., chairman; Miss Frances Fowler; Miss 
Josephine Kukora; Mrs. Ruth Dumke: Miss Dolores Engel 

Nominations: Dr. William E. Krewson, III, Chairman; Dr. John MacLeod; Dr. John W. 
Henderson; Dr. S. Rodman Irvine 

Honor Certificate: Dr. John MacLeod, chairman; Dr. S. Rodman Irvine 

Title and Function: Dr. Frank D. Costenbader, chairman. Dr. Hermann M. Burian 


AMERICAN ASSOCIATION OF ORTHOPTIC 
TECHNICIANS — 1959 


President......... Miss Frances Fowler 
U.C.L.A. Medical Center 
Los Angeles 24, California 
Vice President....... Miss Dorothy Stobie 
2804 Main Street 
Buffalo 14, New York 


Secretary............- Mr. LeRoy White 
228 Medical Arts Building 
Portland 5, Oregon 


Treasurer...... Miss Jane Romanio 
New York Eye and Ear Infirmary 
218 Second Avenue 
New York 3, New York 
Miss Sally Moore 
Box 1, Eye Institute 
Presbyterian Hospital 
New York 32, New York 


REGIONAL MEETINGS OF THE AMERICAN 
ASSOCIATION OF ORTHOPTIC TECHNICIANS—1959 


Southwestern—Las Vegas, Nevada Northwestern—Spokane, Washington 
Chairman—Miss Velma Ritter Chairman—Miss Julie Jacino 


Eastern—Portland, Maine Southern—Little Rock, Arkansas 
Chairman—Mrs. Jane Hall Chairman—Miss Mary Wackerhagen 


Midwestern—Indianapolis, Indiana 
Chairman—Miss Nina Pick 
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COMMITTEES OF THE AMERICAN ASSOCIATION OF 
ORTHOPTIC TECHNICIANS 


Ethics: Miss Dolores Engel, chairman; Mrs. Jane Hall; Miss Grace Connelly 


Publication: Miss Sally Moore, editor; Miss Mary Wackerhagen, associate editor; Miss Vel 
ma Ritter, associate editor 


Honor Certificate: Mrs. Elsie Laughlin, chairman 


Slide Contest: Mrs. Ruth Dumke, chairman; Miss Dolores Engel; Miss Josephine Kukora; 
Miss Frances Fowler 


Confidential Placement Service: Miss Margaret Crush, Director 
Program: Miss Eleanor Anderson, chairman; Miss Frances Fowler 


Instructions: Miss Dorothy Stobie, chairman; Mrs. Audrey Gould; Mrs. Ellen Greer; Miss 
Catherine Lunn; Miss Elizabeth Goggin; Miss Aleatha Tibbs 


Academy Exhibit: Miss Eva DeMars, chairman 
Other Exhibits: Miss Evelyn Taylor, chairman; (committees appointed as needed ) 


Lancaster Award: Miss Elizabeth Stark, chairman; Miss Elizabeth Jackson; Mrs. Louisa 
Kramer; Miss Frances Walraven; Mrs. Elsie Laughlin 


By-Laws: Miss Frances Walraven, chairman; Miss Elizabeth Jackson; Miss Ruth Fisher 


Public Relations: Miss Mary Hempstead, chairman; Miss Geraldine Wood; Miss Patricia 
O'Neil 


Hardy Memorial: Miss Elizabeth Stark, chairman 
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ABSTRACTS OF OPHTHALMIC LITERATURE 


The section on abstracts was made possible 
by the able assistance of Sally Moore, associ- 
ate editor, Mary Wackerhagen, assistant edi- 
tor, Velma Ritter, assistant editor, and a com- 
mittee consisting of Olympia Bakas, Julia 
Jacino, and Bobbie Davis. 


Berens, Conrad: Visual acuity and 
color recognition test for children, 
Am. J. Ophth., 46:219 (Aug.) 
1958. 

Berens describes his test for determining 
visual acuity of children younger than four 
years. He also uses the test to ascertain the 
ability of older children to identify colors. 


Berens, Conrad; Brackett, Vivian, and 
Taylor, B. Evelyn: Diverging ex- 
ercises while accommodating, A.M. 
A. Arch. Ophth., 59:24-28 (Jan.) 
1958. 


The authors present a method of teaching 
patients diverging exercises while accommo- 
dating. Two case reports are cited showing 
excellent functional results. 

The equipment consists of a_ horizontal 
prism rack, an accommodation card with 
letters, numbers, and single E’s graduated 
There are also plus and minus 
spheres and prisms in clip-on frames. 


in size. 


Breinin, Goodwin M.: The nature of 
vergence revealed by electromyo- 
graphy. Il. Accommodative and 
fusional vergence, A.M.A. Arch. of 
Ophth., 58:623-631 (Nov.) 1957. 
Various lenses were used on normal 

subjects, and a “basic uniformity in the 
motor response of the extraocular muscles” 
was determined. Breinin shows that “fusion 
training is a central phenomenon, which 
does not result in greater muscle power.” 


Carbajal, Ulysses M.: An analysis of 
142 cases of ptosis, Am. J. Ophth., 
45:692-704 (May) 1958. 


Ptosis may be congenital or acquired, uni- 


lateral or bilateral. Carbajal discusses these 
types and mentions sex distribution. He 
‘numerates complications encountered in the 
surgical management of ptosis and methods 
preventing complications. 


A modified classification of congenital 
ptosis is offered to help the surgeon to decide 
which ptosis procedure to use. The causative 
factors in congenital ptosis are discussed. 


Costenbader, Frank D., and Albert, 
Dan G.: Spontaneous regression of 
pseudoparalysis of the _ inferior 
oblique muscle, A.M.A. Arch. Oph- 
th., 59:607-608 (April) 1958. 


A case of pseudoparalysis of the inferior 
oblique muscle that disappeared spontane- 
ously is here reported. A child was examined 
three times between 3 and 6 years of age 
showing repeated complete inabiltity to ele- 
vate the left eye in the nasal field. When 
examined 6 months later, however, _ this 
apparent paralysis of the inferior oblique, 
had completely disappeared. Speculation as 
to the pathogenesis is given. 


Efron, Robert: Stereoscopic vision. I. 
Effect of binocular temporal sum- 
mation, Brit. J. Ophth., 41:709-730 
(Dec.) 1957. 


Efron discusses his experiment concerning 
stereoscopic vision. Some of the factors in- 
cluded are time interval, visual stimuli and 
variability of amount of stimuli. 

Efron states: “The original purpose of 
this experiment was to show that stereoscopic 
vision or binocular fusion results from alter- 
nating ‘attention’ by the brain to the two 
retinal images from the two eyes... . 

“The experiment has shown that the 
temporal summation . . . exists in a similar 
form for such ‘higher’ or more complex in- 
tegrative actions of the nervous system as 
stereoscopic fusion.” 


Fink, Walter H.: An anatomic study 
of the check mechanism of the ver- 
tical muscles of the eyes, Am. J. 
Ophth., 44:800-809 (Dec.) 1957. 


Fink states that the knowledge of the check 
mechanism of the horizontal muscles of the 
eyes is fairly well established, but very little 
positive evidence of the check mechanism of 
the vertical muscles is available. 

He reviews the anatomy of the fascial 
membranes associated with vertical muscles, 
and the role of these membranes in the check 
mechanism. 
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Girard, Louis J., and Neely, Robert 
A.: Agenesis of the medial rectus 
muscle, A.M.A. Arch. Ophth., 59: 
337-341 (March) 1958. 


The authors state in their summary: “A 
case of Agenesis of the medial rectus muscle 
with inability to adduct the eye past the 
midline is presented. This deficiency was 
corrected by transplantation of slips from 
the vertical recti, and, as a result, the patient 
could fuse in the primary position and adduct 
the affected eye. 


“The case is discussed from three physio- 
logic aspects which are of interest: (1) abil- 
ity to perform some adduction in the absence 
of the medial rotator, (2) improved adduc- 
tion after transplantation of slips from the 
vertical recti, and (3) the possibility of iris 
necrosis and iridocyclitis after surgery in 
volving all four rectus muscles.” 


Jampolsky, Arthur: Bilateral anoma- 
lies of the oblique muscles, Tr. Am. 
Acad. Ophth., 61:689-700 (Nov.- 
Dec.) 1957. 


This study points out the involvement of 
the obliques secondary to monocular exo- 
tropia in which there is an overaction of both 
the superior and inferior oblique muscles. 
The second portion of the paper deals with 
the effect of bilateral oblique anomalies upon 
the horizontal deviation, including variations 
in the horizontal deviation in the straight up 
and straight down positions. Jampolsky dis- 
cusses the management of these patients re- 
quiring symmetrical oblique surgery and the 
results that may be expected as relates to the 
horizontal component of the deviation. 


Mayweg, S., and Massie, H. H.: Am- 


blyopia ex anopsia (suppresssion 
amblyopia) Brit. J. Ophth., 42:257- 
269 (May) 1958. 


Using Ciippers’ methods and instruments 
including the visuscope, euthyscope and co- 
ordinator, the authors treated 50 patients 
with amblyopia who had failed to respond 
to conventional occlusion of the fixing eye. 
Visual acuity was tested both for distance 
and near, and more reliance was placed on 
the “cortical acuity” in reading a whole line 
of test type, than on the “angular acuity” 
where the individual letter was isolated. Re- 
sults were considered encouraging with 38 
patients improving to 6/12 and N. 10 or 
better. 
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Parks, Marshall M.: Abnormal ac- 
commodative convergence in squint, 
A.M.A. Arch. Ophth., 59: 364-380 
(March) 1958. 


The study concerns a series of cases, 
divided into three parts. The first shows the 
differences and similarities in onset age and 
ametropia between stabismic groups having 
a normal accommodation and accommodation- 
convergence ratio (A:AC) and those having 
abnormal A:AC. The second presents the 
results of attempts to alter abnormal A:AC 
in strabismus. The third gives results of 
attempts to increase the relative fusional 
divergence in esotropes that have a normal 
A:AC. 

Factors discussed include congenital and 
acquired esotropia, bifocals, D.F.P., orthoptics 
and surgery. 


Pugh, Mary: Visual distortion in am- 
blyopia, Brit. J. Ophth., 42:449-460 
(Aug.) 1958. 


Visual acuity of an amblyopic eye appears 
worse when checked with a whole line of 
Snellen letters than with isolated letters. 
Difficulty in reading a series of letters with 
an amblyopic eye is due to the effect of one 
letter overlapping another. Amblyopic pa- 
tients have trouble “disentangling” letters. 
Patients show a specific pattern of blurring 
or distortion involving the right or left side 
of each character. Direction of distortion 
may bear a_ specific relationship to the 
direction of the heterotropia, and is usually 
opposite to it. 


Reed, Howard, and Grant, Wallace: 
Mobius’s syndrome, Brit. J. Ophth.. 
41:731-740 (Dec.) 1957. 


The authors report three more cases of 
this rare condition and note the absence of 
any association with Rh _ incompatibility. 
They suggest the clue to the cause may lie 
in more detailed investigation of pregnancy 
histories. 


Rucker, C. Wilbur: Paralysis of the 
third, fourth and_ sixth cranial 
nerves, Am. J. Ophth., 46:787-794 
(Dec.) 1958. 


Review of 1,000 cases of eye muscle paral 
ysis found the cause undetermined in 28 per 
cent. About 17 per cent were due to head 
injuries and another 17 per cent to brain 


tumors. Vascular disease explained 15 per 
cent. Aneurysm of the circle of Willis ex- 
plained paralysis in 11 per cent, the majority 
of these involving the third nerve. A re- 
maining 12 per cent were due to miscellane- 


ous Causes 


Sabin, Fred C., and Ogle, Kenneth N.: 
Accommodation-convergence assocti- 
ation. Experiments with phenyl- 
ephrine, pilocarpine, and physostig- 
mine, A.M.A. Arch. Ophth., 59: 
324-332 (March) 1958. 


Recent data have shown that the amount 
of convergence which is associated with a 
given change in dioptric stimulus to accom- 
modate increases somewhat when the eyes 
are under cycloplegia induced by homatro- 
pine as compared to their normal status. 
Homatropine causes an increase in accomo- 
dative convergence-accommodation ratio, that 
varies with the degree of cycloplegia. The 
problems that are studied show the effect 
of such drugs as pilocarpine and physostig- 
mine on the accommodative convergence 
All the data gathered by the authors were 
obtained by the fixation-disparity technique. 
Results show that phenylephrine (Neo- 
Synephrine), which dilates the pupils yet 


has little effect on the accommodation, 
caused no change in accommodative con- 
vergence within appreciable measurement. 


Although the linear relationship between ac- 


commodative convergence and the change 
in stimulus to accommodation was main- 
tained, there seemed to be no _ significant 


change from the average found without the 
drug. In two subjects, the effects of physo- 
stigmine and pilocarpine were essentially 
the same. The effect of these drugs is also 
studied in relationship to the size of the 
pupils in accommodative stimulus. 


Sayoc, Burgos T.: Exotropic retraction 
syndrome with congenital homo- 
lateral ptosis, Am. J. Ophth., 44: 
777-779 (Dec.) 1957. 


Sayoc gives two case reports and _ states: 
‘Descriptions of the retraction syndrome 
seem to associate the condition with converg- 
ence strabismus, whereas in my experience 

it is associated with divergence strabis- 
mus and is accompanied by congenital homo- 
ateral ptosis.” 


ABSTRACTS 
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Stanworth, A.: Modified major am- 
blyoscope, Brit. J. Ophth., 42:270- 
287 (May) 1958. 


A modified major amblyoscope is de- 
scribed in which measurements are made in 
a manner similar to the one used with the 
routine instrument, but in which the con- 
ditions for the patient approximate those 
of everyday life. The change-over from 
routine to modified method of examination 
is rapid and easy. 

The modified method makes possible an 
assessment of the angle of squint and the 
use made of the patient’s binocular vision 
under normal conditions. It is also of par- 
ticular value in the detection of abnormal 
retinal correspondence, in small-angle squints, 
and in patients in whom the cover test is 
difficult to interpret. The measurement of 
peripheral fusion in a patient with small- 
angle squints and of fixation disparity under 
normal viewing conditions is brought with- 
in the range of ordinary clinical practice. 


Tour, Robert L., and Asbury, Taylor: 
Overcorrection of esotropia  fol- 
lowing bilateral five-mm. medial 
rectus recession, Am, J. Ophth., 46: 
644-653 (May) 1958. 


The authors consider the choice of opera- 
tive procedure and whether unilateral or 
bilateral surgery should be done. 

They believe that 4 mm. bilateral re- 
cessions of the medial recti are not as apt 
to cause overcorrections as are 5 mm. bilater- 
al recessions. It may be noted, however, that 
two tables show that the average original 
deviation (17 cases) of 49.4 diopters has re- 
ceived a 4 mm. bilateral recession and the 
average original deviation (17 - cases) of 
42.64 had received a 5 mm. bilateral re- 
cession. It seems that an overcorrection of 
the latter would be more expected. 

In spite of the numerous intangible factors 
resulting in wide variations in the outcome 
of muscle surgery in general, there are cer- 
tain basic physiologic concepts which cannot 
be ignored. Their application may result 
in a considerably greater degree of predict- 
ability than is generally assumed. 


Urist, Martin J.: The etiology of so- 
called A and V syndromes, Am. J. 
Ophth., 46:835-844 (Dec.) 1958. 
The terms “A syndrome” and “V_ syn- 


drome” have focused attention on the im- 
portance of the straight up and straight down 
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positions in motility examinations. These A 
and V deviations can be the result of dys- 
function of the horizontal recti. 

V-esotropia, with apparent overaction of 
the inferior obliques, may be due to over- 
acting medial recti. V-exotropia, with appar- 
ent overaction of inferior obliques, may be 
due to overacting lateral recti. 

A-esotropia, with apparent underaction of 
the inferior obliques, may be due to under- 
acting lateral recti. A-exotropia, with ap- 
parent underaction of the inferior obliques, 
may be due to underacting medial recti. 


Urist, Martin J.: The effect of asym- 
metrical horizontal muscle surgery, 
A.M.A. Arch. Ophth., 59:247-259 
(Feb.) 1958. 


The author illustrates with representative 
cases various types of asymmetrical horizon- 
tal surgery. 

Urist feels that the results of his study 
are consistent with the physiology of action 
of the horizontal extraocular muscles. The 
medial rectus being an adductor, showed 
greater effect after surgery in adduction, or 
to the opposite side. Lateral rectus surgery 
had greatest effect to the same side. 

When there was a combined operation 
on one side, such as a unilateral medial re 


cession and a lateral resection or unilateral 


medial resection and lateral recession, the 
greatest effect of surgery was in the direction 


of action of the recessed muscle. 


Wheeler, Maynard C.: Punch cards 
for motility records, A.M.A. Arch. 
Ophth., 59:603-606 (April) 1958. 


A preliminary report of the use of punch 
cards for motility records is_ presented. 
Wheeler prefers three separate cards re- 
cording initial visit, surgical treatment and 
postoperative treatment. A code for punching 
holes is utilized to conserve space. 


Witzel, S. H.: Congenital paralysis 
of lateral conjugate gaze. Occur- 
rence in a case of Klippel-Feil syn- 
drome, A.M.A. Arch Ophth., 59: 
463-464 (March) 1958. 


Congenital conjugate gaze palsies are rare. 
Several have been reported but this one 
differs from the others in that this child had 
no facial paralysis and had fusion. With 
the exception of Bauman’s patient, this is 
the first reported case, exhibiting as a con 
genital lesion, a total paralysis of conjugate 
lateral gaze in both directions, but 
maintenance of convergence and fusion. 

This case may present clinical evidence 
for the existence of a subcortical center for 
conjugate lateral gaze movements. 
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